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Description
TECHNICAL FIELD

[0001] The presentinventionrelatestoadiskrecording
and/or reproducing apparatus in which a disk-like record-
ing medium such as an optical disk and a magneto-optical
disk is transported between a disk loading portion for
recording and/or reproducing information and a disk en-
trance and exit slot into and from which this disk-like re-
cording medium is inserted and ejected.

[0002] Further, the present invention relates to a disk
recording and/or reproducing apparatus having a slot-in
system disk loading mechanism by which a disk-like re-
cording medium is inserted into and ejected from the disk
recording and/or reproducing apparatus through a disk
entrance and exit slot.

BACKGROUND ART

[0003] Diskrecording and/or reproducing apparatuses
have hitherto been provided to record and/or reproduce
information signals from disk-like recording mediums
generally called optical disks such as a CD (compact
disc) or a CD-Rom (CD-read-only memory) or a magne-
to-optical disk (OD : optical magnetic disk).

[0004] Thisdisk recording and/or reproducing appara-
tus comprises a disk rotation mechanism for rotating a
turntable to spin a disk-like recording medium thereon,
an optical pickup device for writing and reading an infor-
mation signal on and from the disk-like recording medium
that is being rotated by this disk rotation mechanism, a
disk transport mechanism for transporting the disk-like
recording medium between a disk loading unit with the
turntable within a main chassis that houses the disk ro-
tation mechanism and the disk entrance and exit slot and
the like.

[0005] Asthe disk recording and/or reproducing appa-
ratus having such arrangement, there is known such a
disk recording and/or reproducing apparatus as de-
scribed in Japanese laid-open patent application No.
10-340513, for example. FIG. 53 of the present applica-
tion shows a schematic arrangement of such disk record-
ing and/or reproducing apparatus. In FIG. 53, reference
numeral 1 generally denotes a disk recording and repro-
ducing apparatus. This disk recording and reproducing
apparatus 1 has a housing 2 with a front surface in which
there is formed an oblong slit-like disk entrance and exit
slot 2a. Information is recorded on and reproduced from
an optical disk D, which is a disk-like recording medium
inserted into and ejected from this disk entrance and exit
slot 2a, by the disk recording and reproducing apparatus
1.

[0006] In order to insert and eject the optical disk D
into and from this disk recording and reproducing appa-
ratus 1, a disk transport mechanism 4 is provided at the
inside of the disk entrance and exit slot 2a of the housing
2. The disk transport mechanism is composed of a trans-

10

15

20

25

30

35

40

45

50

55

port roller 5 for applying force to the optical disk D so that
the optical disk may be inserted into and ejected from
the disk recording and reproducing apparatus, a guide
member 6 provided above the transport roller 5 in an
opposing relation and the like. The transport roller 5 is
formed as a hand drum-like roller member with a narrow
central portion made of a material such as synthetic rub-
ber having arelatively large friction coefficient. The guide
member 6 serves to guide the optical disk Dto a turntable
and is made of a material such as synthetic resin having
a small friction coefficient.

[0007] Theguide member 6 has an arc-like groove por-
tion 6a formed on its surface opposing the transport roller
5 to face the outer peripheral surface of the transport
roller 5. Further, the surface on which thee guide member
6 has the groove portion 6a is formed as an arc-like guide
surface 6b in which an intermediate portion is recessed
in the longitudinal direction. Then, the transport roller 5
is constantly biased to the side of the guide member 6
by spring force of a spring, not shown. The optical disk
D is inserted into the space between the transport roller
5 and the guide member 6. The optical disk D held by
the transport roller and the guide member from the upper
and lower directions is transported to the disk loading
portion provided within the housing 2 or to the disk en-
trance and exit slot 2a provided outside the housing 2 in
response to its rotational direction as the transport roller
5 rotates.

[0008] In this case, when the optical disk D is inserted
into the disk recording and reproducing apparatus from
the disk entrance and exit slot 2a of the housing 2, the
transport roller 5 is rotated by a motor, not shown, to
sandwich the optical disk D between it and the guide
member. Atthattime, agap formed between the transport
roller 5 and the guide member 6 is barrel-like space
whose width increases in its central portion and whose
width decreases at the respective ends thereof. There-
fore, outer peripheral edges of the upper and lower sur-
faces of the optical disk D are constantly brought in con-
tact with the transport roller 5 and the guide member 6,
and the optical disk D is transported by friction force gen-
erated in this contact portions. Then, when the center
hole d of the optical disk D corresponds to the central
portion of the turntable, a chucking arm, not shown, is
lowered to make a chucking member overlap each other.
At that time, the transport roller 5 is detached from the
guide member 6 and lowered.

[0009] Onthe otherhand, when auser selects the eject
operation of the optical disk Dby operating an eject button
or the like, the transport roller 5 is elevated and spring-
biased toward the guide member 6 by spring force of the
spring. As a result, the optical disk D is sandwiched by
the transport roller 5 and the guide member 6 from the
upper and lower directions, and the optical disk D is re-
leased from being clamped to the turntable. Consequent-
ly, by rotation force of the transport roller 5, the optical
disk Dis transported to the side of the disk entrance and
exit slot 2a and is placed in the state in which it can be
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ejected from the disk recording and reproducing appa-
ratus.

[0010] However, inthe disk recording and reproducing
apparatus according to the prior art, since the hand drum-
like transport roller 5 with the narrow central portion is
made of the material such as the synthetic rubber having
the relatively large friction coefficient and this transport
roller 5 is urged against the guide member 6 by spring
force, the surface of the transportroller 5 undergoes elas-
tic deformation to thereby change into a cylindrical flat
surface. This flat surface is brought into pressed contact
with a signal recording surface of the optical disk D.
[0011] For this reason, when the optical disk D is in-
serted into the disk recording and reproducing apparatus
under the condition that the signal recording surface is
being attached with minute foreign objects (dusts, etc.),
the foreign objects are pressed against and dragged
along the signal recording surface by the transport roller
5 so that the signal recording surface is damaged. In
consequence, when the signal recording surface is dam-
aged, not only the signal recording surface looks like a
considerably damaged signal surface but also a signal
that was recorded before hand cannot be read out from
the optical disk and a new information signal cannot be
written on the optical disk.

[0012] Inconventional disk recording and reproducing
apparatuses, since the disk entrance and exit slot 2a into
and from which the optical disk D s inserted and ejected
is maintained while in the state of being opened, dusts
tend to easily enter into the housing 2.

[0013] Further, since a disk transport mechanism 4 in-
cludes the transport roller 5 and the guide member 6 to
sandwich the optical disk Dand the optical disk D is trans-
ported to the disk surface direction by rotation force of
the transport roller 5, the optical disk D can be held and
transported by sufficiently large force. However, during
the period in which the optical disk is passing the inter-
mediate portion of the transport process, holding of the
optical disk D becomes unstable. Thus, when the optical
disk Dis ejected from the disk entrance and exit slot, the
optical disk Dis disengaged from the disk transport mech-
anism 4 and the optical disk D will drop from the disk
entrance and exit slot under its own weight.

[0014] Inview ofthe problems encountered by the prior
art, when the disk-like recording medium is inserted into
and ejected from the disk recording and/or reproducing
apparatus, a disk transport mechanism can be prevented
from contacting with a signal recording surface of a disk-
like recording medium so that the signal recording sur-
face can be protected from being damaged and the disk
transport mechanism side can contact with only the outer
peripheral edge of a disk-like recording medium and can
transport the disk-like recording medium. Further, itis an
object of the presentinvention to provide a disk recording
and/or reproducing apparatus in which resistance force
generated when a disk-like recording medium is inserted
into and ejected from the apparatus can be changed.
Accordingly, when the disk-like recording medium is in-
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serted into the apparatus, the disk-like recording medium
can easily be inserted into the disk recording and/or re-
producing apparatus. On the other hand, when the disk-
like recording medium is ejected from the disk recording
and/or reproducing apparatus, the disk-like recording
medium that was ejected somewhere in the disk entrance
and exit slot can be held.

DISCLOSURE OF INVENTION

[0015] According to the present invention, there is pro-
vided a disk recording and reproducing apparatus which
is comprised of a pair of transport rollers made capable
of holding therebetween a disk-like recording medium in
its diametrical direction and drive means for rotating a
firsttransportroller of the pair of transport rollers, wherein
a second transport roller of the pair of transport rollers is
fixed and the drive means rotates the first transport roller
to rotate the disk-like recording medium by rotation force
so that the disk-like recording medium is transported be-
tween a disk loading portion for recording and/or repro-
ducing information on and/or from the disk-like recording
medium and a disk entrance and exit slot to and/or from
which the disk-like recording medium is inserted and/or
ejected.

[0016] Further, according to the present invention,
there is provided a disk recording and/or reproducing ap-
paratus which is comprised of a pair of transport rollers
made capable of holding therebetween a disk-like record-
ing medium in its diametrical direction, drive means for
rotating a first transport roller of the pair of transport roll-
ers and a support lever capable of supporting part of the
outer peripheral edge of the disk-like recording medium
and that can transport the disk-like recording medium in
cooperation with the pair of transport rollers, wherein
when a second roller of the pair of transport rollers is
fixed and the drive means rotates the first transport roller
to rotate and transport the disk-like recording medium by
giving rotation force to the disk-like recording medium
the support lever supplies the disk-like recording medium
between the pair of transport rollers while pressing it.
[0017] Furthermore, according to the present inven-
tion, there is provided a disk recording and/or reproduc-
ing apparatus which is comprised of a housing having a
disk entrance and exit slot into and from which a disk-
like recording medium is inserted and ejected, a gate
member loaded onto the housing so as to cover the disk
entrance and exit slot and a disk transport mechanism
for rotatably transporting the disk-like recording medium
so that the disk-like recording medium passes through
the disk entrance and exit slot, wherein the gate member
includes a gate cover for closing the disk entrance and
exit slot and which has a recess slot through which the
disk-like recording medium passes and resistance force
changing means for changing resistance force of a re-
cess slot peripheral edge portion that contacts with the
plane of the disk-like recording medium when the disk-
like recording medium passes the recess slotin response
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to the direction in which the disk-like recording medium
passes the recess slot.

made in explaining the state of the gate member up-
on unloading.

FIG. 12 is an enlarged perspective view showing an
BRIEF DESCRIPTION OF DRAWINGS

11B is a diagram to which reference will be made in
explaining state of the gate member upon loading
and FIG. 11C is a diagram to which reference will be

open/close shutter of the disk recording and repro-

5 ducing apparatus shown in FIG. 5.
[0018] FIG. 13 is an enlarged exploded perspective view
showing a chucking arm and a support lever of the

FIG. 1 is a fragmentary cross-sectional plan view recording and reproducing apparatus shown in FIG.
showing a disk recording and reproducing apparatus 13.
concerning a disk recording and/or reproducing ap- 10 FIG. 14 is an enlarged perspective view showing an
paratus according to an embodiment of the present assembly body holder of the disk recording and re-
invention. producing apparatus shown in FIG. 5.
FIG. 2 is a bottom view showing a disk recording and FIG. 15 is a perspective view of a pick-up table as-
reproducing apparatus concerning a disk recording sembly body which is applied to the disk recording
and/or reproducing apparatus according to an em- 15 and reproducing apparatus shown in FIG. 5 accord-
bodiment of the present invention. ing to an embodiment of the present invention.
FIG. 3 is a front view showing a disk recording and FIG. 16 is an enlarged perspective view showing a
reproducing apparatus concerning a disk recording drive-side roller assembly body and a fixed-side roll-
and/or reproducing apparatus according to an em- er assembly body of the disk recording and repro-
bodiment of the present invention. 20 ducing apparatus shown in FIG. 5 in an scale.
FIG. 4 is a fragmentary cross-sectional side view FIGS. 17 show the drive-side roller assembly body
showing a disk recording and reproducing apparatus of the disk recording and reproducing apparatus
concerning a disk recording and/or reproducing ap- shown in FIG. 5, wherein FIG. 17A is a plan view
paratus according to an embodiment of the present thereof, FIG. 17B is a front view thereof and FIG.
invention. 25 17C is a side view thereof.
FIG. 5 is an exploded perspective view showing a FIG. 18 is an enlarged cross-sectional view taken
recording and reproducing apparatus concerning a along the line T - T of the drive-side roller assembly
disk recording and/or reproducing apparatus accord- body shown in FIG. 17A.
ing to an embodiment of the present invention. FIGS. 19 show the fixed-side roller assembly body
FIG. 6 is a perspective view showing a main chassis 30 of the disk recording and reproducing apparatus
of the disk recording and reproducing apparatus shown in FIG. 5, wherein FIG. 19A is a plan view
shown in FIG. 5 in an enlarged scale. thereof, FIG. 19B is a front view thereof and FIG.
FIG. 7 is an exploded perspective view showing a 19C is a side view thereof.
gate member of the disk recording and reproducing FIG. 20 is a perspective view of a drive roller to be
apparatus shown in FIG. 5 in an enlarged scale. 35 used for applying to the drive-side roller assembly
FIG. 8 is a perspective view showing the gate mem- body shown in FIGS. 16 according to a second em-
ber of the disk recording and reproducing apparatus bodiment.
shown in FIG. 5 from the rear side. FIGS. 21 show a second embodiment of the fixed
FIGS. 9 show the gate member of the disk recording roller to be used for applying to the fixed-side roller
and reproducing apparatus shown in FIG. 5, wherein 40 assembly body shown in FIG. 16, wherein FIG. 21A
FIG. 9Ais a front view, FIG. 9B is a plan view, FIGS. is a perspective view thereof and FIG. 21B is a lon-
9C and 9D are rear views showing a main portion of gitudinal cross-sectional view of the central portion
the gate member and FIG. 9E is a cross-sectional of the stationary roller.
view taken along the line W - W in FIG. 9A. FIGS. 22 show a third embodiment of a drive roller
FIG. 10 is a perspective view showing the state in 45 to be used for applying to the drive-side roller as-
which an optical disk is being inserted into the gate sembly body shown in FIG. 16, wherein FIG. 22A is
member of the disk recording and reproducing ap- a perspective view thereof and FIG. 22B is a longi-
paratus shown in FIG. 5. tudinal cross-sectional view of the central portion of
FIGS. 11 are diagrams to which reference will be the drive roller.
made in explaining the state in which the optical disk 50 FIG. 23 is an enlarged perspective view of a cam
is passing the gate member of the disk recording and plate of the disk recording and reproducing appara-
reproducing apparatus shown in FIG. 5, wherein tus shown in FIG. 5.
FIG. 11A is a diagram to which reference will be FIG. 24 is an enlarged exploded perspective view of
made in explaining the state presented before and a chuck drive assembly body of the disk recording
after the optical disk passes the gate member, FIG. 55 and reproducing apparatus shown in FIG. 5.

FIG. 25 is an explanatory diagram showing a chuck
member in an enlarged cross-section of the disk re-
cording and reproducing apparatus shown in FIG. 5.
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FIG. 26 is an explanatory diagram showing a rela-
tionship between two kinds of optical disks different
in diameter loaded on the disk recording and repro-
ducing apparatus shown in FIG. 5 and a first detec-
tion switch.

FIG. 27 is an explanatory diagram showing a rela-
tionship between second, third and fourth detection
switches and the drive-side roller assembly body in
the state in which two kinds of optical disks different
in diameter are loaded onto the disk recording and
reproducing apparatus shown in FIG. 5.

FIG. 28 is an explanatory diagram showing a rela-
tionship between fifth, sixth, seventh and eighth de-
tection switches and a cam plate in the state in which
the optical disk is loaded onto the disk recording and
reproducing apparatus shown in FIG. 5.

FIG. 29 is an explanatory diagram showing the state
in which an optical disk is being inserted into a disk
entrance and exit slot when an8cm optical disk is
available in the disk recording and reproducing ap-
paratus shown in FIG. 5.

FIGS. 30 are diagrams to which reference will be
made in explaining the way in which the disk record-
ing and reproducing apparatus shown in FIG. 5 is
operating in FIG. 29, wherein FIG. 30A is an explan-
atory diagram showing the cam plate, the turntable
and the like from the front and FIG. 30B is an ex-
planatory diagram showing the open/close shutter,
the chucking arm, the cam plate and the like from
the side.

FIG. 31 is an explanatory diagram showing the state
in which the optical disk is stored in a disk compart-
ment when the 8cm optical disk is available in the
disk recording and reproducing apparatus shown in
FIG. 5.

FIGS. 32 are diagrams to which reference will be
made in explaining the way in which the disk record-
ing and reproducing apparatus shown in FIG. 5 is
operating, wherein FIG. 32A is an explanatory dia-
gram showing the cam plate, the turntable and the
like from the frontand FIG. 32B is a diagram showing
the open/close shutter, the chucking arm, the cam
plate and the like from the side.

FIG. 33 is an explanatory diagram showing the state
in which the loading of the optical disk has been fin-
ished when the 8cm optical disk is available in the
disk recording and reproducing apparatus shown in
FIG. 5.

FIGS. 34 are diagrams to which reference will be
made in explaining the way in which the disk record-
ing and reproducing apparatus shown in FIG. 5 is
operating in FIG. 33, wherein FIG. 34A is an explan-
atory diagram showing the cam plate, the turntable
and the like from the front and FIG. 34B is an ex-
planatory diagram showing the open/close shutter,
the chucking arm, the cam plate and the like from
the side.

FIG. 35is an explanatory diagram showing the state
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in which the optical disk is being ejected from the
disk compartment when the 8cm optical disk is avail-
able in the disk recording and reproducing apparatus
shown in FIG. 5.

FIGS. 36 are diagrams to which reference will be
made in explaining the way in which the disk record-
ing and reproducing apparatus shown in FIG. 5 is
being operated in FIG. 35, wherein FIG. 36A is an
explanatory diagram showing the cam plate, the
turntable and the like from the front and FIG. 36B is
an explanatory diagram showing the open/close
shutter, the chucking arm, the cam plate and the like
from the side.

FIG. 37 is an explanatory diagram showing the state
in which the optical disk is being ejected from the
disk entrance and exit slot when the 8cm optical disk
is available in the disk recording and reproducing
apparatus shown in FIG. 5.

FIGS. 38 are diagrams to which reference will be
made in explaining the way in which the disk record-
ing and reproducing apparatus shown in FIG. 5 is
operating in FIG. 37, wherein FIG. 38A is an explan-
atory diagram showing the cam plate, the turntable
and the like from the front and FIG. 38B is an ex-
planatory diagram showing the open/close shutter,
the chucking arm, the cam plate and the like from
the side.

FIG. 39 is an explanatory diagram showing the state
in which the optical disk is being inserted into the
disk entrance and exit slot when a 12-cm optical disk
is available in the disk recording and reproducing
apparatus shown in FIG. 5.

FIGS. 40 are diagrams to which reference will be
made in explaining the way in which the disk record-
ing and reproducing apparatus shown in FIG. 5 is
operating in FIG. 39, wherein FIG. 40A is an explan-
atory diagram showing the cam plate, the turntable
and the like from the front and FIG. 40B is an ex-
planatory diagram showing the open/close shutter,
the chucking arm, the cam plate and the like from
the side.

FIG. 41 is an explanatory diagram showing the state
in which the optical disk is stored in a disk compart-
ment when the 12-cm optical disk is available in the
disk recording and reproducing apparatus shown in
FIG. 5.

FIGS. 42 are diagrams to which reference will be
made in explaining the way in which the disk record-
ing and reproducing apparatus shown in FIG. 5 is
operating in FIG. 41, wherein FIG. 42A is an explan-
atory diagram showing the cam plate, the turntable
and the like from the side and FIG. 42B is an explan-
atory diagram showing the open/close shutter, the
chucking arm, the cam plate and the like from the
side.

FIG. 43 is an explanatory diagram showing the state
in which the loading of the optical disk has been fin-
ished when the 12-cm optical disk is available in the
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disk recording and reproducing apparatus shown in
FIG. 5.

FIGS. 44 are diagrams to which reference will be
made in explaining the way in which the disk record-
ing and reproducing apparatus shown in FIG. 5 is
operating in FIG. 43, wherein FIG. 44A is an explan-
atory diagram showing the cam plate, the turntable
and the like from the front and FIG. 44B is an ex-
planatory diagram showing the open/close shutter,
the chucking arm, the cam plate and the like from
the side.

FIG. 45 is an explanatory diagram showing the state
in which the optical disk is being ejected from the
disk compartment when the 12-cm optical disk is
available in the disk recording and reproducing ap-
paratus shown in FIG. 5.

FIGS. 46 are diagrams to which reference will be
made in explaining the way in which the disk record-
ing and reproducing apparatus shown in FIG. 5 is
operating in FIG. 45, wherein FIG. 46A is an explan-
atory diagram showing the cam plate, the turntable
and the like from the front and FIG. 46B is an ex-
planatory diagram showing the open/close shutter,
the chucking arm, the cam plate and the like from
the side.

FIG. 47 is an explanatory diagram showing the state
in which the optical disk is being ejected from the
disk entrance and exit slot when the 12-cm optical
disk is available in the disk recording and reproduc-
ing apparatus shown in FIG. 5.

FIGS. 48 are diagrams to which reference will be
made in explaining the way in which the disk record-
ing and reproducing apparatus shown in FIG. 5 is
operating in FIG. 47, wherein FIG. 48A is an explan-
atory diagram showing the cam plate, the turntable
and the like from the front and FIG. 48B is an ex-
planatory diagram showing the open/close shutter,
the chucking arm, the cam plate and the like from
the side.

FIG. 49 is a diagram showing operation timing charts
that are useful for explaining operations of eighth
detection switches and two drive motors when the
8cm optical disk is available in the disk recording and
reproducing apparatus shown in FIG. 5.

FIG. 50 is a diagram showing operation timing charts
that are useful for explaining operations of eighth
detection switches and two drive motors when the
12-cm optical disk is available in the disk recording
and reproducing apparatus shown in FIG. 5.

FIG. 51 is a perspective view showing an outward
appearance of a casing in which the disk recording
and reproducing apparatus shown in FIG. 5 is
housed.

FIG. 52 is an explanatory diagram showing the man-
ner in which the optical disk is being ejected from
the casing in which the disk recording and reproduc-
ing apparatus shown in FIG. 5 is housed.

FIG. 53 is an explanatory diagram showing a con-
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ventional disk recording and reproducing apparatus.
BEST MODE FOR CARRYING OUT THE INVENTION

[0019] A disk recording and/or reproducing apparatus
according to the embodiments of the present invention
will be described below with reference to the drawings.
FIGS. 1 to 52 show a disk recording and/or reproducing
apparatus according to the embodiments of the present
invention. A disk recording and/or reproducing apparatus
according to the present invention is applied to a disk
recording and reproducing apparatus that can not only
reproduce information but also record information.
[0020] Adiskrecording and reproducing apparatus 10
according to this embodiment can use either a 12-cm
disk-like recording medium or an 8cm disk-like recording
medium and is able to use optical disks such as a CD-R
(Write Once), a DVD-R or a video CD-R in which infor-
mation can be written once or optical disks such as a CD-
RW (ReWritable), a DVD-RW or a video CD-RW in which
information can be written many times and optical disks
such as a CD or a CD-ROM that can be read only as
disk-like recording mediums.

[0021] As shown in FIGS. 1 to 5, the disk recording
and reproducing apparatus 10 according to the present
invention comprises a main chassis 11 serving as a base
member that is opened in the upper and lower surfaces,
a gate member 12, an open/close shutter 13, a chucking
arm 14, a support lever 15, an assembly body holder 16,
an pickup table assembly body 17, a cam plate 18, a
drive-side roller assembly body 20, a fixed-side roller as-
sembly body 21 and a chuck driving assembly body 22
and the like attached to this main chassis 11 such that
they can rotate or slide relative to the main chassis or
they can be fixed to the main chassis.

[0022] As shown in FIG. 6 in an enlarged scale, the
main chassis 11 is a false bottom-like box of arectangular
solid including a flat surface portion 11a of approximately
square shape, a front surface portion 11b formed inte-
grally with and continuing to the four sides of the flat sur-
face portion 11a, a rear surface portion 11c and left and
right side surface portions 11d, 11e. Although only the
front surface portion 11b of the main chassis 11 projects
downwardly to cover only the lower surface side of the
flat surface portion 11a, both of the rear surface portion
11c and the left and right side surface portions 11d, 11e
project downwardly and upwardly to cover not only the
lower surface side but also the upper surface side of the
flat surface portion 11a. The front and rear direction X
that connects the front surface portion 11b and the rear
surface portion 11c shows the direction in which an op-
tical disk D is inserted into and ejected from the disk re-
cording and reproducing apparatus.

[0023] Leg pieces 11f downwardly project from the
front sides of the left and right side surfaces 11d, 11e
and from approximately the center of the rear surface
portion 11c of the main chassis 11. The leg pieces 11f
have insertion holes 11g bored therein, and attachment
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screws inserted into the insertion holes 11g serve to fix
the main chassis 11 to the predetermined position of a
casing, which will be described later on.

[0024] The flat surface portion 11a of the main chassis
11 has at its approximately central portion set a disk com-
partment portion 23 that houses therein a 12-cm optical
disk D4, which shows a specific example of a large-di-
ameter disk. Accordingly, it is natural that this disk com-
partment portion can house therein an 8-cm optical disk
Dg which shows a specific example of a small-diameter
optical disk. The disk compartment portion 23 has a sem-
icircular-like partition wall 24 formed from its side portion
to its rear portion.

[0025] The disk compartment portion 23 has an open-
ing portion 25 defined at its central portion to accept or
eject the turntable of the pickup table assembly body 17
from or to the underside. The opening portion 25 contin-
ues from the central portion of the disk compartment por-
tion 23 in the diagonally rearward direction and also ex-
tends through the partition wall 24 to the side of the rear
surface portion 11c so that an optical pickup of an optical
pickup device, which will be described later on, can move
in the radius direction a predetermined length in an op-
posing relation to a signal recording surface of an optical
disk that is rotated together with the turntable.

[0026] The flat surface portion 11a of the main chassis
11 has at its front side four roller through-holes 26a, 26b,
26¢ and 26d extending in the right and left direction Y
perpendicular to the front and rear direction X and four
guide oblong holes 27a, 27b, 27c and 27d similarly ex-
tending in the right and left direction Y. The four through-
holes 26a to 26d are parallel to each other, and the first
and third through-holes 26a and 26c¢ are set at front two
corner portions. The remaining two second and four
through-holes 26b and 26d are located with predeter-
mined spacing from the through-holes 26a, 26c¢ in the
front and rear direction X in such a manner that they may
overlap in the front and rear direction X.

[0027] The four oblong holes 27a to 27d also are par-
allel to each other. The first oblong hole 27a is set be-
tween the first through-hole 26a and the second through-
hole 26b, and the third oblong hole 27c is set between
the first through-hole 26a and the third through-hole 26c¢.
Then, the fourth oblong hole 27d is set between the third
through-hole 26¢ and the fourth through-hole 26d, and
the second oblong hole 27b is set between the third ob-
long hole 27c and the fourth oblong hole 27d.

[0028] The front surface portion 11b of this main chas-
sis 11 has a V-like holding recess portion 28 recessed
at its approximately central portion in the right and left
direction Y to enable a user to hold the optical disk D with
ease. The holding recess portion 28 has a reinforcement
rib portion 28a formed at its lower portion to reinforce the
strength of the front surface portion 11b. The front surface
portion 11b has a V-like second guide portion 29 formed
at its portion opposing to the shutter portion 13a of the
open/close shutter 13 to form a gentle inclined plane with
a recessed center in the right and left direction Y. The
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second guide portion 29 may be a U-like curved surface
formed of a gentle curve. The front surface portion 11b
has the gate member 12 fixed to its upper portion by a
suitable fixing means such as set screws.

[0029] The gate member 12 is composed of a gate
holder 130 and a gate mask 131 as shown in FIG. 7. As
shown in FIGS. 7 and 8, the gate holder 130 comprises
a gate plate 132 formed of an oblong rectangular plate
body to cover a disk entrance and exit slot 30 formed of
an opening portion including the upper portion of the front
surface portion 11b of the main chassis 11 and a pair of
fixed arms 133, 133 continuing to the respective end por-
tions of the gate plate 132 in the longitudinal direction.
The gate plate 132 is formed such that its intermediate
portion of the longitudinal direction is bentin a V-like fash-
ion and projected to the rearward in response to the hold-
ing recessed portion 28 of the front surface portion 11b
of the main chassis 11. This gate plate 132 is provided
with a holder opening portion 134 shaped like an oblong
opening.

[0030] The holder opening portion 134 has a length
and a width long and wide enough to freely accept or
eject the large-diameter disk D, having the diameter of
12 cm, and the central portion of the holder opening por-
tion is wider than those of the respective end portions.
Specifically, the upper edge portion of the holder opening
portion 134 is formed as an inverse V-like inclined plane
in which its central portion has a large upward recess
and the lower edge portion of the holder opening portion
is formed as a V-like inclined plane in which its central
portion has a large downward recess. The shape of the
disk entrance and exit slot 30 is not limited to the com-
bination of the V-like inclined plane and the inverse V-
like inclined plane and the disk entrance and exit slot may
be formed as a U-like arc plane or may be formed like a
barrel by opposing a U-like arc plane to an inverse U-like
arc plane.

[0031] The gate plate 132 of the gate member 12 has
a projection rail frame 132a continuing from its front sur-
face to the lower portion and left and right respective end
portions except the upper portion. The gate plate 132
has a large number of caulking protrusions 135 formed
at is front surface to project in the forward direction to
encircle the holder opening portion 134.

[0032] AsshowninFIGS. 7 and 8, each fixed arm 133
of the gate member 12 has a reinforcement rib 133a
formed at its inner surface. Each reinforcement rib 133a
has an insertion hole 133b bored at its tip end portion
and has a positioning hole 133c bored at is base portion.
A horizontal rib 132b is provided at the rear surface of
the gate plate 132 to reinforce the gate plate and is also
used to link the right and left reinforcement ribs 133a,
133a. The main chassis 11 has support projection por-
tions 11h with tapped holes opened to the upper end
portions and positioning pins 11i formed at its front sur-
face portion 11a to oppose the respective insertion holes
113b and the respective positioning holes 133c¢ as shown
in FIG. 4.
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[0033] The positioning holes 133c are engaged with
the positioning pins 11i and the set screws 34a are in-
serted into the insertion holes 133b properly positioned
at the support projection portions 11h, whereby the gate
member 12 is attached to the upper portion of the front
surface portion 11b of the main chassis 11. Although ABS
(acrylonitrile-butadiene-styrene resin), for example, can
be suitably applied to the material of the gate member
12, it is needless to say that other engineering plastics
can be applied to the material of the gate member and
that other metals such as stainless steel can also be ap-
plied to the material of the gate member.

[0034] A gate mask 131 with an opening large enough
to completely cover the holder opening portion 134 is
located at the front surface of the gate plate 132 of this
gate member 12 and is integrally fixed to the front surface
of the gate plate. As shown in FIGS. 9A to 9E and the
like, the gate mask 131 is composed of a film-like frame
136 housed within the protrusion rail frame 132a of the
gate plate 132 and a gate cover 138 the outward appear-
ance shape of which is the same as that of the frame 136
and which is fixed to one surface of the frame 136 by a
double-sided adhesive tape 137 (other suitable fixing
means such as an adhesive agent may be used) which
shows a specific example of the fixing means.

[0035] The frame 136 has a mask opening portion 140
of similar shape and size to those of the holder opening
portion formed at its position opposing the holder opening
portion 134. Further, the frame 136 and the gate cover
140 have a large number of engagement holes 141 bored
thereon to respectively engage with a large number of
caulking protrusions 135 of the gate plate 132. The caulk-
ing protrusions 135 are respectively fitted into these en-
gagementholes 141 and the tip end portions of the caulk-
ing protrusions are caulked, whereby the gate mask 131
is fitted into and fixed to the gate holder 130. Although
polyester, for example, can be suitably applied to the
material of this frame 136, it is needless to say that other
engineering plastics can be applied to the material of this
frame and that other metals such as stainless steel can
be applied to the material of this frame.

[0036] The gate cover 138 has a slot 143 long enough
to freely pass the large-diameter disk D1, having the di-
ameter of 12 cm. The slot 143 is located at approximately
the central portion of the frame 136, and the slot 143 has
crossing slots 144 formed at their proper positions of the
longitudinal direction to extend in the directions across
the longitudinal direction at a plurality of positions. The
crossing slots 144 can provide the gate cover 138 with
small-diameter support members 138a to support the
maximum outer peripheral edge of the small-diameter
disk Dg when the small-diameter disk passes the slot 143
and large-diameter support members 138b to support
the maximum outer peripheral edge of the large-diameter
disk D, when the large-diameter disk passes the slot.
[0037] The small-diameter support member 138a and
the large-diameter support member 139b are respective-
ly provided with slits 145 that are extended in parallel to
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the slot 143. These slits 145 are set to the positions dis-
tant from the slots 143 rather than the peripheral edge
of the mask opening portion 140 of the frame 136. Since
the slits 145 are located distant from the slots 143 rather
than the peripheral edge of the mask opening portion 140
as described above, the deformed state of the gate cover
138 is changed in response to the direction in which the
optical disk D passes so that changed resistances are
giventothe optical disk D each time the optical disk pass-
es the gate cover.

[0038] Although cloth such as unwoven fabric having
high flexibility (to be concrete, unwoven fabric manufac-
tured by Toray Industries Inc. under the trade name of
"EXCENEE" can be enumerated), for example, is suita-
bly applied to the material of the gate cover 138, other
cloths may be applied to the material of the gate cover
and sheet or film made of plastics or rubber can also be
applied to the material of the gate cover so long as it has
similar characteristics. Reference numeral 146 in FIG.
9E denotes a double-sided tape that attaches the gate
mask 131 to the gate plate 132 of the gate holder 130. It
is needless to say that this double-sided tape 146 may
be replaced with a fixing means such as an adhesive
agent.

[0039] Since the slots 143 and the crossing slots 144
are formed on the gate cover 144 as described above,
the peripheral edges of the slots are closely brought in
contact with the surface and the rear of the optical disk
D that is inserted into and ejected from the apparatus
through the gate member 12 disposed at the disk en-
trance and exit slot 30 to thereby prevent or suppress
dusts from entering the apparatus from the outside.
[0040] Further, since the gate cover 138 includes the
slits 145 and the small-diameter support member 138a
and the large-diameter support member 138b, as will be
described later on, resistance generated when the optical
disk D is inserted into the apparatus can decrease. On
the other hand, when the optical disk D is ejected from
the apparatus, resistance can increase to hold the optical
disk D. Thus, when the optical disk is ejected from the
apparatus, itis possible to prevent the optical disk D from
unintentionally being ejected from the disk entrance and
exit slot 30 under its own weight. This gate cover 130
comprises resistance change means that changes re-
sistance generated at the peripheral edge portion of the
slot in response to the direction in which the optical disk
D pass the gate cover 138.

[0041] Atthe rear of the gate member 12, there is dis-
posed the open/close shutter 13 such that the open/close
shutter can be elevated or lowered in the upper and lower
direction (can be rotated in the upper and lower direction).
As shownin FIG. 12 in an enlarged-scale, the open/close
shutter 13 is composed of a shutter portion 13a that can
open and close the holder opening portion 134 of the
gate member 12 from the inside, left and right arm por-
tions 13b, 13c continuing from the respective ends of this
shutter portion 13ain the longitudinal direction and adrive
lever 13d projecting from the tip end side of one arm
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portion 13b in the lower direction. The shutter portion 13a
is comprised of an arc-like rod body having a curved sur-
face corresponding to the outer peripheral edge of the
optical disk D and has a recess portion 13e formed at
the upper portion of its intermediate portion in the longi-
tudinal direction to avoid coming in contact with the mem-
ber disposed on its upper portion when it is elevated or
lowered (rotated in the upper direction).

[0042] The arm portions 13b, 13c of the open/close
shutter 13 have a pair of rotary shaft portions 13f formed
at their base end portions so as to project to the outside.
The right and left rotary shaft portions 13f are set on the
same axis, and prolongations from the longitudinal direc-
tion of the shutter portion 13a are set to become approx-
imately coincident with the central portions of the respec-
tive rotary shaft portions 13f. In order to rotatably support
this open/close shutter 13, as shown in FIG. 1, the second
through-hole 26b and the fourth through-hole 26d of the
flat surface portion 11a of the main chassis 11 have a
pair of bearing portions 35a, 35b provided at their out-
sides to rotatably support the pair of rotary shaft portions
13f. The right and left arm portions 13b, 13c may be re-
moved and the respective rotary shaft portions 13f may
be provided at the respective ends of the shutter portion
13a along the longitudinal direction.

[0043] Further, the shutter portion 13a of the open/
close shutter 13 has a first guide portion 13h of V-like or
U-like shape with its center side being more deeply re-
cessed than the side of the rotary shaft portion 13f on its
lower surface (surface of the opposite side of the direction
inwhich itis moved when the shutter is opened and which
surface slidably contacts with the outer peripheral edge
of the upper surface of the optical disk D).

[0044] The left-hand bearing portion 35a of the flat sur-
face portion 11a of the main chassis 11 has a through-
hole 36a bored at its front side to receive the drive lever
13d of the open/close shutter 13 as shown in FIG. 4. The
left-hand bearing portion 35a of this flat surface portion
11a has an upwardly-projecting spring receiving protru-
sion formed at its nearby portion on the opposite side of
the through-hole 36a. One end of a compression coll
spring 37 is engaged to this spring receiving protrusion.
The other end of the compression coil spring 37 is en-
gaged with a spring receiving protrusion 13g that down-
wardly projects at the end portion of the opposite side of
the drive lever 13d of the arm portion 13b of the open/
close shutter 13. Under the spring force of this compres-
sion coil spring 37, the shutter portion 13a of the open/
close shutter 13 is constantly spring-biased in the direc-
tion in which the open/close shutter closes the disk en-
trance and exit slot 30.

[0045] The flat surface portion 11a of the main chassis
11 has a pair of bearing portions 35c, 35d provided at its
rear portion to rotatably support the chucking arm 14 as
shown in FIG. 6. The bearing portions 35c, 35d and the
above-mentioned bearing portions 35a, 35b are com-
posed of combinations of receiving members having re-
cess portions for upwardly supporting the bearing por-
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tions and pressing members disposed outside the receiv-
ing members and which have claw portions projecting
toward the recess portion sides.

[0046] As shown in FIG. 13 in an enlarged-scale, the
chucking arm 14 is formed of a triangular plate material
having an arm portion 14a at its center. Further, the
chucking arm has a pair of side surface portions 14b, 14c
serving as reinforcement side surface portions as well
which are formed by bending part of the side portions 90
degrees in the same direction. The pair of side surface
portions has a pair of shaft portions 14d projecting from
their rear portions in the lateral directions in such a man-
ner that these shaft portions may axially coincide with
each other. The pair of bearing portions 35c, 35d rotat-
ably supports the pair of shaft portions 14d, 14d so that
the chucking arm 14 is supported in the way that the
chucking arm can move upward and downward in the
upper and lower direction Z with regard to the main chas-
sis 11. This chucking arm 14 covers the upper rear portion
of the disk compartment 23 including the opening portion
25.

[0047] Further, the chucking arm 14 has at one side
surface portion 14b provided a drive lever 38 that projects
in the lower direction. The drive lever 38 has at its tip end
portion provided a shaft pin 38a that projects in the lateral
direction. The shaft pin 38a supports thereon a roller 39
so that the roller can rotate freely. A through-hole 41a is
bored through the tip end portion of the arm portion 14a
of the chucking arm 14 so as to support a chucking mem-
ber 40. The chucking member 40 supported by this
through-hole 41a is composed of a chucking plate 42, a
yoke 43 and a yoke presser 44 as shown in FIGS. 13
and 25.

[0048] The chuck plate 52 is shaped like an annular
member that has an outgoing flange portion 42a formed
at one surface of an annular core material. The chucking
plate 42 has at its central portion provided a yoke housing
portion 42b formed of an annular recess portion. The
yoke housing portion 42b houses therein a disk-like yoke
43 made of a magnetic material such as an iron plate so
that the disk-like yoke can be detached freely. Further,
three recess holes 42c are formed on the outer peripheral
surface of the core material of the chucking plate 42 at
an equalinterval along the circumferential direction. Each
recess hole 42c extends up to the flange portion and
three leg pieces 44a provided on the yoke presser 44 are
inserted into these recess holes 42c such that the three
leg pieces can engage with and/or disengage from the
recess holes.

[0049] The three leg pieces 44a of the yoke presser
44 are located in the circumferential direction at an equal
interval in response to the three recess portions 42c.
Eachleg piece 44a has atits tip end portion a pawl portion
provided to maintain the engagement state between it
and the core material. When the yoke presser 44 is slight-
ly displaced from the chuck plate 42 in the circumferential
direction, the leg pieces 44a and the recess hole 42c are
engaged with each other or disengaged from each other
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in response to the rotation direction.

[0050] In the state in which the chuck plate 42 and the
yoke presser 44 engage with each other, a clearance of
a predetermined size is set between the flange portion
42a and the yoke presser 44. Accordingly, the chucking
member 40 can move in the vertical direction perpendic-
ular to the plane direction of the chucking arm 14 by an
amount corresponding to such clearance. Further, a
clearance of a predetermined size is also set between
the core material of the chuck plate 42a and the through-
hole 41a of the arm portion 14a. Accordingly, the chuck-
ing member 40 can move in the plane direction of the
chucking arm 14 by an amount corresponding to such
clearance.

[0051] The chucking arm 14 is biased in the direction
in which it may approach the disk compartment 23 under
the spring force of a chucking coil spring 45 as shown in
FIG. 1. Specifically, one end of the coil spring 45 is fixed
to one side surface portion 14c of the chucking arm 14
and the other end thereof is fixed to the receiving portion
provided on the flat surface portion 11a of the main chas-
sis 11. An opening window 41b that extends in the front
and rear direction is formed at the rear of the through-
hole 41a of this chucking arm 14. This opening window
41b is provided in order to visually confirm the state of
the supportlever 15 disposed under the chucking arm 14.
[0052] As shown in FIG. 13, the support lever 15 is
composed of an arc-like circumferential-direction arm
portion 15a, a radius-direction arm portion 15b continuing
to one end of this circumferential-direction arm portion
15ain the radius direction, a disk holding portion 47 pro-
vided at the tip end portion of the radius-direction arm
portion 15b, a spring receiving portion 15c and a sensor
operation piece 15d provided on the circumferential-di-
rection arm portion 15a and a cam pin 48 fixed to the
circumferential-direction arm portion 15a.

[0053] A bearing hole 49a is formed at one end of the
circumferential-direction arm portion 15a of the support
lever 15 along the longitudinal direction, and a support
shaft 50 that is fitted into this bearing hole 49a supports
the supportlever 15 such thatthe supportlever may freely
rotate in the plane direction of the flat surface portion 11a
of the main chassis 11. As shown in FIG. 6, the support
shaft 50 is erected on the outside of the partition wall 24
in the flat surface portion 11a and which is in the opposite
side of the opening portion 25. Near the support shaft
50, the partition wall 24 includes a recess portion 24a
into and from which the radius-direction arm portion 15b
is inserted and ejected. The flat surface portion 11a hav-
ing this recess portion 24a is provided with an arc-like
guide groove 51a that can rotate about the support shaft
50.

[0054] The guide groove 51la is adapted to restrict
movement of the support lever 15 and into which there
isinserted a protrusion 49b provided near the disk holding
portion 47 of the radius-direction arm portion 15b. The
disk holding portion 47 of the support lever 15 is formed
of a V-like groove portion of a V-like cross-section having
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an upper surface member 47a and a lower surface mem-
ber 47b which are opened in the upper and lower direc-
tions. An outer peripheral edge of the optical disk D con-
tacts with the bottom of this V-like groove portion such
that it may slide on the bottom of this groove portion. The
upper surface member 47a and the lower surface mem-
ber 47b are both formed as arc-like members in order to
maintain the state in which the optical disk D contacts
with the bottom of the V-like groove portion. As shown in
FIG. 1, this disk holding portion 47 is constantly biased
toward the central side of the disk compartment 23 under
the spring force of a lever coil spring 52.

[0055] As shown in FIG. 1, one end of the coil spring
52 is supported by the receiving portion provided on the
bearing portion 35c of the flat surface portion 11a and
the other end thereof is fixed to the spring receiving por-
tion 15c of the support lever 15. The spring receiving
portion 15c is provided near the bearing portion 49a of
the circumferential-direction arm portion 15a so as to
projectin the outer direction. The spring receiving portion
15c has an operation member 15d, which projects down-
wardly, provided at its side opposite to the bearing portion
49a. Further, a cam pin 48 is provided at the outside of
the operation member 15d so that it may project in the
lower direction by a large length.

[0056] The cam pin 48 extends through the flat surface
portion 11a and projects to the rear surface side, and the
flat surface portion 11a has an arc-like pin hole 51b to
maintain rotation of this cam pin 48.

[0057] AsshowninFIG. 2, onthe inside of the left side
surface portion 11e of the main chassis 11, there are
provided a pair of bearing portions 35e, 35f which are
spaced apart from each other with a predetermined in-
terval in the front and rear direction X. The bearing por-
tions 35e, 35f support the assembly body holder 16 at
the rear portion of the back surface of the flat surface
portion 11a such that the assembly body holder can be
elevated and lowered in the upper and lower direction Z.
[0058] As shown in FIG. 14 in an enlarged-scale, the
assembly body holder 16 is comprised of a frame body
having an opening portion 54 for the pickup table assem-
bly body 17 and is provided at its one side with a pair of
shaft portions 16a, 16a that project outwardly at the both
ends, respectively. The pair of bearing portions 35e, 35f
supports the pair of shaft portions 16a, 16a so that the
assembly body holder 16 can freely rotate in the upper
and lower direction Z.

[0059] The assembly body holder 16 has at its side
opposing the side in which the pair of shaft portions 16a,
16 are provided cam protrusion 55 protruding in the di-
rection perpendicular to the direction in which the pair of
bearing portions 16a, 16a are connected. The opening
portion 54 of this assembly body holder 16 is extended
at a certain angle in the direction crossing the direction
in which the cam protrusion 55 protrudes. At the three
positions of the outer edge of this opening portion 54,
there are provided mount portions 16b for supporting the
pickup table assembly body 17. Then, the assembly body
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holder 16 has a stopper portion 16¢, which prevents the
assembly body holder 16 from rotating in the lower di-
rection by more than a predetermined amount, provided
near the cam protrusion 55.

[0060] The pickup table assembly body 17 that is
mounted on this assembly body holder 16 has an ar-
rangement shown in FIG. 15 and the like. Specifically,
the pickup table assembly body 17 is composed of a spin-
dle chassis 56 to which there is fixed a spindle motor 58
(see FIG. 2) to which a turntable 60 having the optical
disk D for recording and reproducing an information sig-
nal loaded is fixed and a pickup chassis 57 for slidably
supporting an optical pickup device 61, which shows a
specific example of an optical pickup device for writing
and reading an information signal on and from the optical
disk D loaded on the turntable 60, and so on.

[0061] The spindle chassis 56 is formed of a frame-
like member having a front surface portion, right and left
surface portions and a rear surface portion. At the three
positions of this spindle chassis 56, there are provided
pawl-like support portions 56a having flat C-like shapes
that can support the assembly body holder 16 through
insulators, not shown. The spindle motor 58 is attached
to the inside of a motor attachment mount 56b provided
at the front surface portion of this spindle chassis 56 (see
FIG. 2). A rotary shaft of this spindle motor 58 extends
through the motor attachment mount 56b and projects
above the spindle chassis 56, and the turntable 60 is
integrally fixed to the projected portion of this rotary shaft.
[0062] As shown in FIG. 25, the turntable 60 includes
a mount portion 60a on which there is mounted a periph-
eral edge portion of a center hole d of the optical disk D
and an engagement portion 60b which engages with the
center hole d. The mount portion 60a of the turntable 60
is shaped like a disk having a diameter slightly larger
than the center hole d of the optical disk D, and the en-
gagement portion 60b is provided at the central portion
ofthe mount portion so as to projectin the upper direction.
This engagement portion 60b incorporates therein an an-
nular magnet 59 and attraction force of this magnet 59
can attract the above-mentioned chucking member 40
to the turntable 60. As a consequence, the optical disk
Dthat has been loaded on the turntable 60 is held by the
chucking member 40 and the turntable 60 and thereby
integrated therewith in the rotating direction.

[0063] To the inside of the motor attachment mount
56b of the spindle chassis 56, there is attached a tilt motor
62 in parallel to the spindle motor 58. A rotary shaft of
the tilt motor 62 extends through the motor attachment
mount 56b in the upper direction and a tilt gear 63 is fitted
into and fixed to the upper end portion of the rotary shaft
of the tilt motor. A gear portion of a tilt cam 64 is meshed
with the tilt gear 63, and a cam protruded portion 57a
provided on the pickup chassis 57 is opposed to the spiral
cam surface formed on the upper surface of the tilt cam
64. This cam protruded portion 57a is pressed against
the cam surface by a plate spring 65 screwed to the spin-
dle chassis 56 by a fixing screw 65a.
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[0064] The spindle chassis 56 has its approximately
central portions in the longitudinal direction of both side
surface portions provided with a pair of bearing portions
56¢, 56d which are projecting in the lateral direction. A
pair of shaft portions 57b, 57b provided on the pickup
chassis 57 are fitted into the pair of bearing portions 56c,
56d, whereby the pickup chassis 57 can be supported to
the spindle chassis 56 so that the pickup chassis can
swing freely.

[0065] The pickup chassis 57 is formed of a frame-like
member that can be laid over the upper portion of the
spindle chassis 56. To the inside of this pickup chassis
57, there is supported the optical pickup device 61 such
that the optical pickup device can move close to or away
from the turntable 60. Then, the pickup chassis 57 has
on its upper surface formed an opening portion 66
through which the optical head 61a of the optical pickup
device 61 passes. At substantially central portions in the
longitudinal direction of the side surface portions of the
pickup chassis 57, there are provided the pair of shaft
portions 57b, 57b which are projecting to the outside in
the state in which their axial lines may coincide with each
other, respectively.

[0066] Further, the pickup chassis 57 has a douser 67
attached to the upper surface of its rear portion. This
douser 67 covers the upper portion of the optical head
61a of the optical pickup device 61, which has been
moved in the outermost side of the optical disk, to protect
the objective lens. A feed motor 68 is attached to the front
end portion of one front surface of this pickup chassis 57
by a fixing means such as attachment screws. A rotary
shaft of the feed motor 68 is served as a feed shaft 69 in
which a spiral screw groove is formed at the outer pe-
ripheral surface. A rear end portion of this feed shaft 69
is rotatably supported to the rear portion of this pickup
chassis 57.

[0067] The pickup chassis 57 has a guide shaft, not
shown, attached to its opposite side of the feed shaft 69
in such a manner that the guide shaft may become par-
allel to the feed shaft 69. While being supported by this
guide shaft, the optical pickup device 61 can move close
to the turntable 60 or move away from the turntable 60
by rotation force of the feed shaft 69 in response to the
rotation direction of the feed shaft. To this end, the optical
pickup device 61 is provided with a slide member 70
through which the feed shaft 69 and a guide shaft are
extended. This slide member 70 has a slide rack attached
thereto, not shown, and rack teeth of this slide rack are
meshed with screw grooves of the feed shaft 69.
[0068] The optical pickup device 61 includes a biaxial
actuator that can independently move the objective lens
of the optical head 61a in the focusing direction (upper
and lower direction) and in the tracking direction (lateral
direction). This biaxial actuator can be driven by mainly
electromagnetic force, and a plate spring system, which
is classified as a difference of a supporting system for a
movable portion, can be used. Also, it is needless to say
that other support systems such as a wire support sys-
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tem, a hinge system and a shaft slide system can be
applied. In the figure, reference numeral 71 denotes a
biaxial cover that covers the biaxial actuator, and this
biaxial cover 71 has an opening window 71a to expose
the objective lens.

[0069] The pickup table assembly body 17 having the
above-mentioned arrangement is mounted on the as-
sembly body holder 16 and thereby can be integrally ro-
tated in the upper and lower direction when the assembly
body holder 16 is elevated in the upper direction or low-
ered in the lower direction. This assembly body holder
16 is elevated and lowered by an elevation cam mecha-
nism comprising the cam protrusion 55 of the assembly
body holder 16 and an elevation cam portion 72 provided
on the cam plate 18.

[0070] AsshowninFIG. 23, the cam plate 18 is formed
of an approximately rectangular plate material and has
the elevation cam portion 72 provided at an intermediate
portion of one long side edge of its width direction. At one
end in the longitudinal direction of the cam plate 18, that
is, at the same long side as that of the elevation cam
portion 72, there is provided a rack portion 73 having
gears extending over a predetermined range of the lon-
gitudinal direction. A cam protrusion portion 74 that
opens and closes the above-mentioned open/close shut-
ter 13 is formed at one end in the longitudinal direction
of the cam plate 18, that is, at the long side edge on the
opposite side of the elevation cam portion 72. At the in-
termediate portions in the longitudinal direction of the
cam plate 18, there are provided a switch operation mem-
ber 75 and a guide hole 76 which are extended by pre-
determined lengths.

[0071] At one end in the longitudinal direction of the
cam plate 18, there are provided a chucking cam portion
77 for elevating and lowering the above-mentioned
chucking arm 14 and a lever cam portion 78 for controlling
rotation of the support lever 15. Further, the cam plate
18 has a roller cam portion 79 provided at the other end
of its longitudinal direction to control operations of a pair
of roller assembly bodies 20, 21 that will be described
later on. The cam plate 18 has an operation protrusion
80 provided at the intermediate portion of the long side
edge on the opposite side of its elevation cam portion 72
to enable users to slide the cam plate 18 manually.
[0072] The elevation cam portion 72 of the cam plate
18 has an arrangement shown in FIGS. 28A to 28D. Spe-
cifically, the elevation cam portion 72 is composed of an
upper horizontal portion 72a projecting in the upper sur-
face of the cam plate 18, an inclined portion 72b contin-
ued from one end of this upper horizontal portion 72a to
the oblique lower direction and a lower horizontal portion
72c continued from the lower end of this inclined portion
72b to the horizontal direction on the lower surface of the
cam plate 18. This cam plate 18 is supported to the lower
surface of the flat surface portion 11a of the main chassis
11 such that it can linearly slide in the front and rear di-
rection.

[0073] A guide hole 76 is formed on the cam plate 18
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in order to maintain slide operations of this cam plate 18.
A guide shaft portion 11j that can slidably engage with
this guide hole 76 is erected on the flat surface portion
11a of the main chassis 11. As shown in FIG. 2, the main
chassis 11 has a pair of support portions 11k provided
at its side surface portion 11d. In the state in which the
pair of support portions 11k hold one side of the long side
of the cam plate 18 and the guide shaft portion 11j is
fitted into the guide hole 76, when a washer screw 81la
is screwed into a tapped hole formed on its tip end face,
the cam plate 18 is attached to the main chassis 11.
[0074] This cam plate 18 is slid in the front and rear
direction X, whereby the assembly body holder 16 is el-
evated and lowered. Specifically, as shown in FIGS. 28A
and 28B, whenthe cam plate 18 is located at the foremost
portion of the main chassis 11, the cam protrusion 55 is
located at the lower horizontal portion 72c that is located
at the lowermost position of the elevation cam portion
72. Accordingly, as shown in FIGS. 30A and 30B, the
assembly body holder is placed in the state in which its
head is inclined in the forward direction. In this case, the
turntable 60 is placed in the standby state at the lower
position.

[0075] In this state, when the assembly body holder
16 is moved from the intermediate position shown in FIG.
28C to the rearmost portion shown in FIG. 28D, the cam
protrusion 55 moves to the upper horizontal portion 72a
through the inclined portion 72b of the elevation cam por-
tion 72. As a consequence, as shown in FIGS. 34A and
34B, the assembly body holder 16 changes to approxi-
mately the horizontal state and the turntable 60 moves
tothe high position. At that time, the turntable 60 supports
thereon the optical disk D accommodated within the disk
compartment 23 and lifts up this optical disk D up to a
predetermined height.

[0076] The chucking cam portion 77 of the cam plate
18 has an arrangement shown in FIG. 23 and so on.
Specifically, the chucking cam portion 77 is composed
of an upper horizontal portion 77a extending in the lon-
gitudinal direction of the cam plate 18, aninclined portion
77b continued from the front side of this upper horizontal
portion 77a to the forwardly descending direction and a
lower horizontal direction 77c¢ continued from the lower
end of this inclined portion 77b to the front side. With this
chucking cam portion 77, there is brought in rotatable
contact a roller 39 that is rotatably supported to the drive
lever 38 of the chucking arm 14 as shown in FIG. 30 and
so forth.

[0077] Inthis case, when the roller 39 is located at the
upper horizontal portion 77a of the chucking cam portion
77, as shown in FIG. 30 and so on, the free end side of
the chucking arm 14 is elevated so that the chucking
member 40 is lifted to the high position. As a conse-
quence, the disk compartment 23 can increase its upper
space in which the disk is loaded.

[0078] On the other hand, when the roller 39 moves to
the lower horizontal portion 77¢ from the upper horizontal
portion 77a through the inclined portion 77b, as shown
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in FIG. 34B and the like, the free end side of the chucking
arm 14 is lowered so that the chucking member 40 is
descended to the lower position. As a consequence, the
chucking member 40 is placed in an approximately the
horizontal state and thereby is opposed to the turntable
60 thatis lifted from the lower direction. At that time, when
the optical disk D is accommodated within the disk com-
partment 23, the optical disk D is held between the turn-
table 60 and the chucking member 40 and thereby the
optical disk D is chucked.

[0079] The lever cam portion 78 of the cam plate 18
has an arrangement shown in FIGS. 23 and 28A. Spe-
cifically, the lever cam portion 78 is composed of a first
cam portion 78a for holding the disk holding portion 47
of the support lever 15 at the outer peripheral edge of
the disk compartment 234, a second cam portion 78b for
holding the disk holding portion 47 at the intermediate
portion of the disk compartment 23 in the radius direction
and a third cam portion 78c for holding the disk holding
portion 47 at the inner peripheral edge of the disk com-
partment 23. The first to third cam portions 78a to 78c
are provided in the width direction of the cam plate 18 at
a proper interval so that they may extend in the longitu-
dinal direction, respectively.

[0080] Further, the first to third cam portions 78a to
78c are communicated with each other in the opposite
side of the roller cam portion 79 of the cam plate 18, and
to and from which there can selectively be inserted and
ejected the cam pin 48 of the support lever 15 that en-
gages with this lever cam portion 78. The firstand second
cam portions 78a and 78b have escape portions 78a,
and 78b, provided at their bottom portions to enable the
disk holding portion 47 to escape from the optical disk D
at the outer peripheral edge of the disk compartment 23
and in the intermediate portion of the radius direction so
that the optical disk D and the disk holding portion 47 can
be prevented from slidably contacting with each other.
[0081] The roller cam portion 79 of the cam plate 18
has anarrangement shownin FIGS. 23, 28A and so forth.
Specifically, the roller cam portion 79 has a large-diam-
eter cam portion 79a and small-diameter cam portion 79b
that can control the positions of the pair of roller assembly
bodies 20, 21 in response to the diameter of the optical
disk D. The large-diameter cam portion 79a and the
small-diameter cam portion 79b are provided in the width
direction of the cam plate 18 at a proper interval such
that they may extend in the longitudinal direction, respec-
tively. Further, the large-diameter cam portion 79a and
the small-diameter cam portion 79b are communicated
with each other on the lever cam portion 78 side of the
cam plate 18, and to and from which there can selectively
be inserted and ejected a cam pin, which will be described
later on, of the drive-side roller assembly body 20 that
engages with the roller cam portion 79.

[0082] Thelarge-diameter cam portion 79a of the roller
cam portion 79 has an escape portion 79a, provided at
its bottom portion to enable a drive roller 85b and a fixed
roller 95b, which will be described later on, to escape
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from the optical disk D accommodated within the disk
compartment 23 so that the optical disk D, the drive roller
85b and the fixed roller 95b can be prevented from slid-
ably contacting with one another. The small-diameter
cam portion 79b has escape portions 79by and 79b, pro-
vided at its intermediate portion and bottom portion to
enable the rollers 85b, 95b to escape from the optical
disk D so that the optical disk D and the rollers 85b, 95b
can be prevented from slidably contacting with each oth-
er.

[0083] The escape portion 79b, provided at the inter-
mediate portion of the small-diameter cam portion 79b
is adapted to control the positions of the pair of roller
assembly bodies 20, 21 when the small-diameter disk
(e.g. disk having the diameter of 8cm) Dg is inserted into
the disk recording and/or reproducing apparatus. When
the large-diameter disk (e.g. disk having the diameter of
12 cm) Dy, is inserted into the recording and/or repro-
ducing apparatus, the escape portion 79b, provided at
the bottom portion is adapted to control the positions of
the pair of roller assembly bodies 20, 21.

[0084] The pair of the roller assembly bodies 20, 21
that are controlled in terms of position by the roller cam
portion 79 of the cam plate 18 having the above-men-
tioned arrangement have the following arrangements.
[0085] As shown in FIGS. 16, 17A and the like, one
drive-side roller assembly body 20 is comprised of a
drive-side guide lever 83 serving as the first support
member, a drive motor 84 which shows a specific exam-
ple of the drive means mounted on this drive-side guide
lever 83, a pair of drive rollers 85a, 85b which show a
specific example of the first transport member rotatably
attached to the drive-side guide lever 83, a first gear
mechanism 86 for transmitting power of the drive motor
84 to the pair of drive rollers 85a, 85b to rotate the pair
of drive rollers in the same direction and so forth.
[0086] The drive-side guide lever 83 of the drive-side
roller assembly body 20 includes a roller support portion
extending in the front and rear direction and an arm por-
tion extending from one side of this roller support portion
to the lateral direction, and the arm portion has a rack
portion 83a whose gears are arranged in the right and
left direction provided atits front surface. The rack portion
83a has an operation member 87 integrally provided at
its bottom portion to turn on and turn off a second detec-
tion switch SW2, a third detection switch SW3 and a
fourth detection switch SW4 for detecting positions which
will be described later on.

[0087] The operation member 87 has a crank-like
plane shape, and one end of the tip end side of the arm
portion serves as a first operation portion 87athat is used
to turn on and turn off the second detection switch SW2.
Further, the intermediate bent portion of the operation
member 87 serves as a second operation portion 87b
that is used to turn on and turn off the third detection
switch SW3. Then, the other end of the opposite side of
the operation portion 87a of the operation member 87
serves as a third operation portion 87c that is used to
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turn on and turn off the fourth detection switch SW4.
[0088] Thedrive-side guide lever 83 has tworoller sup-
port shafts 88a, 88b, three gear support shafts 88c, 88d,
88e, two guide pins 88f, 88g and one shaft pin 89a that
are integrally implanted thereon. Only the shaft pin 89a
projects to the lower surface side of the drive-side guide
lever 83 and its projected portion rotatably supports a
roller 89. This roller 89 engages with the roller cam portion
79 of the above-mentioned cam plate 18.

[0089] The first roller support shaft 88a rotatably sup-
ports the first drive roller 85a, and the second roller sup-
port shaft 88b rotatably supports the second drive roller
85b. The first gear support shaft 88c rotatably supports
a worm wheel 86a, and a small-diameter gear 86b is
integrally formed with this worm wheel 86a. The small-
diameter gear 86b is meshed with a first intermediate
gear 86c¢ and a second intermediate gear 86d. Then, the
first intermediate gear 86c¢ is rotatably supported to the
second gear support shaft 88d and the second interme-
diate gear 86d is rotatably supported to the third gear
support shaft 88e.

[0090] A worm 84a is meshed with the worm wheel
86a and this worm 84a is fixed to the rotary shaft of the
drive motor 84. The drive motor 84 is fixed to the drive-
side guide lever 83 by a fixing means such as a fixing
screw through the motor base 84b. Rotation force of this
drive motor 84 is transmitted from the worm 84a to the
worm wheel 86a and the small-diameter gear 86b and
also transmitted to the respective gear portions 85c, 85¢
of the pair of drive rollers 85a, 85b from this small-diam-
eter gear 86b through the respective intermediate gears
86¢, 86d. Accordingly, the pair of drive rollers 85a, 85b
are forced to rotate by rotation of the drive motor 84.
[0091] The small-diameter gear 86b, the first and sec-
ond intermediate gears 86¢, 86d and the gear portion
85c are all formed of helical gears. Thus, noises gener-
ated when the first gear mechanism 86 is driven can de-
crease.

[0092] As shown in FIGS. 17B and 17C, the pair of
drive rollers 85a, 85b project upwardly as compared with
other assemblies such as the drive motor 84 and the
intermediate gears 86c¢, 86d. As shown in FIG. 18 in a
cross-sectional fashion, each of the drive rollers 85a, 85b
is comprised of a drive member 90a, a rotating member
90b and a cushion member 90c. The drive member 90b
is formed of an annular member whose upper surface is
shaped as a conical tapered surface and has a gear por-
tion 91a integrally formed at its lower surface. The rotat-
ing member 90b opposing the drive member 90b is
formed of an annular member whose lower surface is
shaped like an inverse conical tapered surface. The drive
member 90a and the rotating member 90b have a clear-
ance thatis slightly larger than the thickness of the optical
disk D and the groove portion has the annular cushion
member 90c provided at its bottom.

[0093] Each drive member 90a has a cylindrical inner
shaft portion 91b provided at its center to receive the
roller support shafts 88a, 88b and also has a cylindrical
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outer shaft portion 91c provided at its center to become
coaxial with this inner shaft portion 91b. Then, a cylindri-
cal shaft portion 91d provided on the rotating member
90b is inserted between the inner shaft portion 91b and
the outer shaft portion 91c with a proper clearance so
that they can become rotatable relatively. When a snap
ring is engaged with the upper end portion of the roller
support shafts 88a,88b passing through the these drive
member 90a and rotating member 90b, the rotating mem-
ber 90b is prevented from coming off. The rubber-like
elastic body made of a suitable material such as rubber
and soft plastics is engaged with the outer bearing portion
91c of the drive member 90a.

[0094] The cushion material 90c should preferably be
made of a material softer than the optical disk D and
whose friction resistance is large. This cushion member
90c is exposed from the clearance S between the drive
member 90a and the rotating member 90b. The outer
peripheral edge of the optical disk D enters into this clear-
ance S and comes in contact with the surface of the cush-
ion member 90c. The outer peripheral edge of the optical
disk D is urged against the drive-side cushion member
90c and friction force generated between the outer pe-
ripheral edge and the cushion member 90c gives rotation
force to the optical disk D. As will be described later on,
the optical disk D is rotated in cooperation with rotation
force of the drive-side cushion member 90c and friction
force of a fixed-side cushion member 90c which will be
described later on.

[0095] As shown in FIGS. 17A to 17C, the first roller
support shaft 88a has a detection member 92 rotatably
attached thereto to detect whether or not the optical disk
D should be inserted. This detection member 92 includes
a support shaft 92a upwardly projected in the outside of
the diametrical direction of the drive roller 85a and an
operation pin 92b downwardly projecting in the outside
of the diametrical direction of the like drive roller 85a. The
support shaft 92a has the guide roller 92c rotatably sup-
ported thereto at approximately the same height as those
of the drive-side and fixed-side cushion members 90c,
90c. The guide roller 92c and the operation pin 92b are
disposed at the positions that are rotated about the roller
support shaft 88a approximately 90 degrees.

[0096] The detection member 92 is biased under the
spring force of a torsion coil spring, not shown, whereby
the guide roller 92c is located in front of the drive roller
85a. Inresponse to the operation pin 92b of this detection
member 92, the drive-side guide lever 83 has the first
detection switch SW1 attached thereto to detect whether
or not the optical disk D is inserted from the disk entrance
and exit slot 30.

[0097] The firstdetection switch SW1 and the following
second to eighth detection switches SW2 to SW8 are all
on/off change-over switches. When the operation mem-
beris pressed, they are energized to output an on-signal.
When on the other hand the depression of the operation
member is released, they are de-energized to output an
off-signal.
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[0098] The first detection switch SW1 is fixed to the
lower surface of the drive-side guide lever 83 by screws
through a printed-wiring board 93. The first detection
switch SW1 is depressed and energized by the operation
pin 92b that is biased under the spring force of the torsion
coil spring. Specifically, when the optical disk Dis insert-
ed, the outer peripheral edge of the optical disk D (the
same as in both cases of the large-diameter disk D;,
having the diameter of 12 cm and the small-diameter disk
Dg having the diameter of 8cm as well) rotate the detec-
tion member 91 in the clockwise direction in FIG. 26,
whereby the operation pin 92b presses the operation
member to changeover the first detection switch SW1 to
"on". Then, when the optical disk D is passed, the oper-
ation pin 92b is returned to the original state under the
spring force of the torsion coil spring, whereby the first
detection switch SW1 is de-energized.

[0099] As shown in FIGS. 16, 19A and so forth, the
fixed-side roller assembly body 21 includes a fixed-side
guide lever 94 serving as the second support member
and a pair of fixed rollers 95a, 95b which show a specific
example of the second transport member attached to this
fixed-side guide lever 94 and the like. The fixed-side
guide lever 94 includes a roller support portion extending
in the front and rear direction and an arm portion extend-
ing from one side of this roller support portion to the lateral
direction. The arm portion has a rack 94a with its gears
arranged in the right and left direction provided at its rear
surface.

[0100] Further, the fixed-side guide lever 94 has two
roller support shafts 96a, 96b and two guide pins 96c,
96d implanted integrally therewith. A first fixed roller 95a
is fitted over the first roller support shaft 96a, and a sec-
ond fixed roller 95b is fitted over the second roller support
shaft 96b. The pair of fixed rollers 95a, 95b are similar
to the pair of drive rollers 85a, 85b except that a fixed
member is fixed to the fixed-side guide lever 94.

[0101] Specifically, each of the fixed rollers 95a, 95b
is composed of a fixed member 115a, a rotating member
115b and a cushion member, not shown. The fixed mem-
ber 115a is formed of an annular member whose upper
surface is shaped like a conical tapered surface and in-
clude a base member 116a to fix it to the fixed-side guide
lever 94. These base members 116a are engaged with
engagement pins 94b provided on the fixed-side guide
lever 94. The respective fixed rollers 95a, 95b are fixed
to the fixed-side guide lever 94 by caulking the tip end
portions of the respective engagement pins 94b.

[0102] The rotating member 115b opposing the fixed
member 115a is formed of an annular member whose
lower surface is shaped like an inverse conical tapered
surface. The fixed member 115a and the rotating mem-
ber 115b have a clearance S slightly larger than the thick-
ness of the optical disk D. The groove portion has an
annular cushion member 115c (see FIGS. 19A to 19C
and it has a similar arrangement to that of the cushion
member 90c of the drive rollers 85a, 85b) provided at its
bottom.
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[0103] Each fixed member 115a has a cylindrical inner
shaft portion 116b formed at its central portion to receive
roller support shafts 96a, 96b and also has a cylindrical
outer shaft portion 116c formed at its central portion to
become coaxial with this inner shaft portion 116b. Then,
the cylindrical shaft portion 116d provided on the rotating
member 115b is inserted into the inner shaft portion 116b
and the outer shaft portion 116¢ with a proper clearance
so that the inner and outer shaft portions become rotat-
able relatively. When a snap ring is engaged with the
upper end portions of the roller support shafts 96a, 96b
which extend through the rotating members 115a and
115b, the rotating member 115b can be prevented from
being coming off.

[0104] A cylindrical cushion member 115¢ made of a
rubber-like elastic material such as rubber and soft plas-
tics is fitted into the outer shaft portion 116c of the fixed
member 115a. This cushion member 115c is exposed
from a clearance between the fixed member 115a and
the rotating member 115b. The outer peripheral edge of
the optical disk D enters into this clearance and friction
force generated between the outer peripheral edge and
the fixed-side cushion member 115c gives rotation force
to the optical disk D.

[0105] The drive-side roller assembly body 20 having
the above-mentioned arrangement is supported to the
lower portion of the front side of the flat surface portion
11a of the main chassis 11 such that it can slide in the
right and left direction Y. At that time, as shown in FIG.
1, the first drive roller 85a and the guide roller 92c of the
drive-side roller assembly body 20 project upwardly from
the first roller through-hole 26a of the flat surface portion
11a, and the second drive roller 85b project upwardly
from the second roller through-hole 26b.

[0106] Then, a first guide pin 88f projects upwardly
from the first guide oblong hole 27a and a second guide
pin 88g projects upwardly from the second guide oblong
hole 27b. The respective guide pins 88f, 88g can be pre-
vented from being disengaged from the respective guide
oblong holes 27a, 27b by snap rings engaged with the
upper end portions of the respective guide pins.

[0107] Further, as shown in FIGS. 17A to 17C, on the
front of the drive-side guide lever 83, there are provided
a pair of holding members 83b, 83b with a predetermined
clearance in the upper and lower direction such that they
may be slightly displaced in the right and left direction.
The pair of holding members 83b, 83b are slidably en-
gaged with the guide rail 11m provided on the inner sur-
face of the front surface portion 11b of the main chassis
11. The drive-side guide lever 83 is provided with the
spring receiving member 83c. The fixed-side roller as-
sembly body 21 is disposed so as to oppose the drive-
side roller assembly body 20 in the right and left direction
Y.

[0108] As shown in FIGS. 19A to 19C, the detection
member 92 of the drive-side roller assembly body 20 is
rotatably attached to the first roller support shaft 96a to
strike a balance with a balance member 97. This balance
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member 97 includes a support shaft 97a upwardly pro-
jecting on the outside of the diametrical direction of the
fixed roller 95a and a pin 97b projecting downwardly on
the outside of the diametrical direction of the like fixed
roller 95a. Then, the support shaft 97a rotatably supports
the guide roller 97c at substantially the same height as
that of the fixed-side cushion member. The guide roller
97c and the pin 97b are disposed at the positions dis-
placed about the roller support shaft 96a approximately
90 degrees. This balance member 97 is biased under
the spring force of a torsion coil spring, not shown, where-
by the guide roller 97c is disposed in front of the drive
roller 95a.

[0109] The fixed-side roller assembly body 21 having
the above-mentioned arrangement is supported to the
lower portion of the front side of the flat surface portion
11a of the main chassis 11 in such a manner that it can
slide inthe rightand left direction Y. Atthat time, as shown
in FIG. 1, the first fixed roller 95a of the fixed-side roller
assembly body 21 and the guide roller 97c project up-
wardly from the third roller through-hole 26¢ of the flat
surface portion 11a, and the second roller 95b projects
upwardly from the fourth roller through-hole 26d.

[0110] The first guide pin 96c projects upwardly from
the fourth guide oblong hole 27d and the second guide
pin 96d projects upwardly from the third guide oblong
hole 27c. Then, snap rings engaged with the upper end
portions of the respective guide pins 96¢, 96d can prevent
these guide pins from being disengaged from the respec-
tive guide oblong holes 27c, 27d.

[0111] Further, as shown in FIGS. 19A to 19C, the
fixed-side guide lever 94 has a pair of holding members
94c provided at its front with a predetermined clearance
in the upper and lower direction and with a small dis-
placement in the right and left direction Y. The pair of
holding members 94c are engaged with the guide rail
11m formed on the inner surface of the front surface por-
tion 11b of the main chassis 11 so as to become freely
slidable. The fixed-side guide lever 94 is provided with a
spring receiving member 94d, and one end of a tension
coil spring 98, which shows a specific example of an elas-
tic member, is fixed to this spring receiving member 94d.
The tension coil spring 98 is extended in the right and
left direction X and thereby fixed to the spring receiving
member 83c provided on the drive-side guide lever 83.
Under the spring force of the tension coil spring 98, the
drive-side roller assembly body 20 and the fixed-side roll-
er assembly body 21 are spring-biased in the direction
in which they become close to each other.

[0112] Betweenthe drive-side roller assembly body 20
and the fixed-side roller assembly body 21, there is dis-
posed a drive gear 99 which is simultaneously meshed
with the rack portion 83a of the drive-side guide lever 83
and the rack portion 94a of the fixed-side guide lever 94.
The drive gear 99 is rotatably supported to the lower sur-
face of the flat surface portion 11a of the main chassis
11 and the rack portion 94a and the rack portion 83a are
meshed with each other so as to sandwich the drive gear
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99 from the front and rear direction.

[0113] Accordingly, in FIG. 26, when the drive gear 99
rotates in the counter-clockwise direction, the drive-side
roller assembly body 20 and the fixed-side roller assem-
bly body 21 move, against spring force of the tension coil
spring 98, in the direction in which they move away from
each other. Conversely, when the drive gear 99 rotates
in the clockwise direction, the drive-side roller assembly
20 and the fixed-side roller assembly 21 move in the di-
rection in which they become close to each other.
[0114] As shown in FIG. 2, the chuck drive assembly
body 22 is disposed under the two roller assembly bodies
20, 21 so as to cover both of the roller assembly bodies.
The chuck drive assembly body 22 has an arrangement
shown in FIG. 24 and so on. Specifically, the chuck drive
assembly body 22 is composed of a base plate 100 fixed
to the rear surface 11a of the main chassis 11 leaving a
space in place to house the drive-side and fixed-side roll-
er assembly bodies 20, 21 by a suitable fixing means
such as set screws, a second drive motor 101, a second
gear mechanism 102, a second printed wiring board 103
mounted on this base plate 100 and the like.

[0115] The base plate 100 has an oblong hole 104
formed at approximately its central portion to receive the
operation portion 87 of the above-mentioned drive-side
guide lever 83 and has an opening hole 105 formed at
approximately its central portion to accommodate therein
a part of the drive motor 101. Further, the base plate 101
has four attachment holes 106a and two positioning holes
106b, 106b bored thereon by which the base plate 100
is properly located at the predetermined position and at-
tached by set screws of a predetermined number. In con-
sequence, the operation portion 87 is inserted into the
oblong hole 104 extended in the right and left direction
Y and the lower end portion of the operation portion is
projected through the lower surface of the base plate 100.
[0116] The second drive motor 101 is fixed to a bracket
107 by screws, and the motor 101 is attached to the base
plate 100 by fastening this bracket 107 with set screws.
The drive motor 101 has a worm 108 fixed to its rotary
shaft, and a worm wheel 109 is meshed with the worn
108. A small-gear, not shown, is integrally formed with
worm wheel 109. A third intermediate gear 110a is
meshed with the small-diameter gear. The third interme-
diate gear 110 has a small-diameter gear 110a integrally
formed therewith and the small-diameter 110a has a
small-diameter gear, not shown, of an output gear 111
meshed therewith.

[0117] The output gear 111 of the chuck drive assem-
bly body 22 is meshed with the rack portion 73 of the
above-mentioned cam plate 18. When the drive motor
101 of this chuck drive assembly body 22 rotates, the
cam plate 18 is guided by the guide shaft 11j of the main
chassis 11 and the like and thereby is moved forward or
backward in the front and rear direction X of the main
chassis 11. The worm wheel 109 and the output gear
111 of the intermediate gear 110 are rotatably supported
to three gear support shafts 112 fixed to the base plate
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100.

[0118] The second printed-wiring board 103 is fixed to
the front portion of the same lower surface as that of the
drive motor 101 of the base plate by screws. As shown
in FIG. 2 and the like, the printed-wiring board 103 has
mounted thereon three detection means of the second
detection switch SW2, the third detection switch SW3
and the fourth detection switch SW4 and various kinds
of electronic components necessary for energizing these
detection switches SW2 to SW4, the drive motor 101 and
the like and controlling their operations.

[0119] AsshowninFIG. 27, the three detection switch-
es SW2 to SW4 are adapted to detect the position of the
drive-side roller assembly body 20 as changes in the right
and left direction Y depending upon the position of the
optical disk D that passes the disk entrance and exit slot
30. It can be detected based upon the detected results
of the three detection switches SW2 to SW4 in response
to the size of the optical disk D (D, or Dg) whether the
optical disk D exists in the disk compartment or the disk
eject portion.

[0120] In FIG. 27, reference letter E represents the
withdrawing start position of the optical disk D. When the
user inserts the optical disk D up to this position, the
loading mechanism starts loading operation which will
be described later on so that the optical disk D is auto-
matically withdrawn and loaded onto the disk loading por-
tion. Reference letter F represents the eject completion
position of the optical disk D. When the user operates
the eject button, the loading mechanism executes the
eject operation to eject the optical disk D and the optical
disk D is automatically fed to this position.

[0121] In the same figure, the position shown by ref-
erence letter A represents the initial position of the drive-
side roller assembly body 20. Before the optical disk D
is inserted into the apparatus from the disk entrance and
exit slot 30, the drive-side roller assembly body 20 is lo-
cated at this position. At that very moment, the first op-
eration portion 87a of the operation body 87 provided on
the drive-side guide lever 83 is in contact with the second
detection switch SW2 so that the second detection switch
SW2 is placed in the on-state.

[0122] The position shown by reference letter B rep-
resents the loading position and eject position of the
small-diameter disk Dg when the small-diameter disk Dg
having the diameter of 8cm of the optical disk Dis in use.
In the case of the small-diameter disk Dg, the drive-side
roller assembly body 20 is located at the illustrated po-
sition both in the disk loading mode in which the small-
diameter disk Dy is inserted into the apparatus from the
disk entrance and exit slot 30 and in the disk eject mode
in which the small-diameter disk Dg is ejected from the
apparatus.

[0123] This loading and eject position is set to the po-
sition that is slightly outside the initial position of FIG.
27A. This difference of the position is set in order to en-
able the pair of drive rollers 85a, 85b and the fixed rollers
95a, 95b to escape from the small-diameter disk Dg so
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that they can be prevented from contacting with one an-
other because the small-diameter disk Dg rotates in the
disk loading mode. At that very moment, the first opera-
tion portion 87a of the operation body 87 is released from
the second detection switch SW2a with the result that
three second to fourth detection switches SW2 to SW4
are all turned off.

[0124] The position shown by reference letter C rep-
resents the position at which the large-diameter disk D,
is ejected when the large-diameter disk D4, having the
diameter of 12 cm of the optical disk D is in use. In the
case of this large-diameter disk D,,, when the large-di-
ameter disk D,, is ejected from the disk entrance and
exit slot 30, the drive-side roller assembly body 20 is lo-
cated at the illustrated position. At that very moment, the
second operation portion 87b of the operation body 87
is brought in contact with the third detection switch SW3
so that only the third detection switch SW3 is energized
and other detection switches SW2, SW4 are maintained
in the off state.

[0125] Further, the position shown by reference letter
Drepresents the position atwhich the large-diameter disk
D,,isloaded onto the apparatus when the large-diameter
disk D, is in use. At that time, when the large-diameter
disk D4, is inserted from the disk entrance and exit slot
30 and reaches the disk loading portion, the drive-side
roller assembly body 20 is located at the illustrated po-
sition. At that very moment, the second operation portion
87b of the operation body 87 is continuously pressing
the third detection switch SW3 and the third operation
portion 87c is brought in contact with the fourth detection
switch SW4. Accordingly, the third detection switch SW3
and the fourth detection switch SW4 are both energized
and then first detection switch SW2 is maintained in the
off-state.

[0126] As shown in FIG. 28, there is provided a fifth
detection switch SW5 that is used to detect the rotation
position of the above-mentioned support lever 15. There
are further provided a sixth detection switch SW6, a sev-
enth detection switch SW7 and an eighth detection switch
SW8 which are used to detect the position in the front
and rear direction of the above-mentioned cam plate 18.
The fifth to eighth detection switches SW5 to SW8 are
attached to the third printed-wiring board 114 as shown
in FIG. 6 and so forth.

[0127] The third printed-wiring board 114 is adapted
to energize the fifth to eighth detection switches SW5 to
SW8 and other electronic components and to exchange
signals and has suitable electronic components such as
connectors mounted thereon. This printed-wiring board
114 is properly located and fixed by screws to a small
flat surface portion 11n formed at the left side portion in
the flat surface portion 11a of the main chassis 11.
[0128] This printed-wiring board 114 has a through-
hole 114a bored thereon for the drive lever 38 of the
chucking arm 14 to pass therethrough and has also an
engagement hole 114 bored thereon to engage the sup-
port shaft 50 of the main chassis 11. The fifth detection



33 EP 1659 582 A2 34

switch SW5 is attached to the end portion the side of the
pin hole 51b formed on the flat surface portion 11a of this
printed-wiring board 114, and the fifth to eighth detection
switches SW5 to SW8 are attached to the inner edge
portion of the small flat surface portion 11n.

[0129] The fifth detection switch SW5 is attached in
the state in which its operation member is faced to the
side of the pin hole 51b and turned on and off by the
operation member 15d of the support lever 15. The sixth
to eighth detection switches SW6 to SW8 are attached
in such a manner that their action members may project
to the inner edge of the small flat surface portion 11n. An
upper end edge of the switch operation portion 75 whose
upper end portion projects above the printed-wiring board
114 is opposed to these action members and the three
detection switches SW6 to SW8 are turned on and off by
this switch operation portion 75.

[0130] The sixth and seventh detection switches SW6,
SW?7 are adapted to detect whether the optical disk D is
to be inserted into the apparatus or ejected from the ap-
paratus. Thus, by visually confirming the on- and off-
states of the two detection switches SW6, SW7, it is pos-
sible to detect the direction in which the optical disk D is
to be transported.

[0131] AsshowninFIGS. 28A, 28B, in this state, when
the cam plate 18 is located at the foremost end, the two
detection switches SW6, SW7 are turned on by the switch
operation portion 75. When the optical disk D is inserted
and thereby the switch operation portion 75 is moved in
the rearward, first, the sixth detection switch SW6 is
turned off and then the seventh detection switch SW7 is
turned off. By visually confirming the states of the two
detection switches, it is possible to detect that the optical
disk D has been inserted into the apparatus.

[0132] When on the other hand the optical disk D is
completely inserted into the apparatus and located in the
disk loading portion, the two detection switches SW6,
SW?7 are both turned off. In this state, when the user
selects the eject operation so that the optical disk D is
moved toward the disk entrance and exit slot 30, the
switch operation portion 75 is moved in the forward di-
rection. Consequently, as shown in FIG. 28C, first, the
seventh detection switch SW7 is turned on and then the
sixth detection switch SW6 is turned on. By visually con-
firming the states of these two detection switches, it is
possible to detect that the optical disk D has been ejected
from the apparatus.

[0133] The eighth detection switch SW8 is adapted to
detect whether or not the optical disk D is completely
inserted into the apparatus and located atthe disk loading
portion. As shown in FIG. 28D, when the cam plate 18
is moved in the rearmost portion, the eighth detection
switch SW8 is turned on by the switch operation portion
75. Inthis state, when the user operates the eject button,
the loading mechanism executes the eject operation to
eject the optical disk D from the disk entrance and exit
slot 30.

[0134] While the above-mentioned main chassis 11
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and assembly body holder 16 should most preferably
made of ABS (acrylonitrile butadiene styrene resin) and
AS (acrylonitrile styrene resin), forexample, itis needless
to say that they can be made of other engineering plastics
and metals such as aluminum alloy. While the open/close
shutter 13, the support lever 15, the cam plate 18, the
drive-side guide lever 83, fixed-side guide lever 94, the
drive rollers 85a, 85b, the fixed rollers 95a, 95b and the
cap roller 90 should most preferably made of POM (poly-
acetal), for example, it is needless to say that they can
be made of other engineering plastics and metals such
as aluminum alloy.

[0135] Moreover, while the chucking arm 14 and the
base plate 100 should most preferably made of metals
such as stainless steel, for example, it is needless to say
that they can be made of ABS, AS and other engineering
plastics.

[0136] The drive-side guide lever 83, the rack portion
83a, the fixed-side guide lever 94, the rack portion 94a,
the tension coil spring 98 and the drive gear 99 constitute
a space adjustment mechanism that can adjust a space
by making a pair of transport members come close to or
away from each otherin response to the size of the optical
disk D (diameter of the disk-like recording medium). The
roller cam portion 79 and the roller 89 constitute a disk
selection cam mechanism that can control an adjustment
amount of the space adjustment mechanism. Further,
the cam plate 18, the drive lever 13, the second drive
motor 101, the second gear mechanism 102 and the out-
put gear 111 constitute a shutter open and close mech-
anism.

[0137] When in use, the disk recording and reproduc-
ing apparatus 10 having the above-mentioned arrange-
ment is accommodated within a housing 120 shown in
FIG. 51. The housing 120 is comprised of a cube-like
container that is large enough to accommodate the main
chassis 11, control circuits for controlling devices and
mechanisms mounted on the main chassis and other de-
vices and mechanisms and so forth. Specifically, the
housing 120 includes a cube-like main body portion 120a,
an upper portion 120b integrally formed at the upper por-
tion of this main body portion 120a and a ceiling portion
120c that covers the upper surface of the upper portion
120b.

[0138] On the front surface of the main body portion
120a, there are disposed a display portion 121 composed
of a suitable device such as a liquid-crystal display to
display control states, operation states and other infor-
mation, operation switches 122, 123 serving as input
means for inputting control signals, operation signals and
the like. The upper portion 120b is shaped like a con-
scripted portion by reducing lengths of the front surface
and the right and left side surfaces. As a result, a flared
portion like aterrace is set around the upper portion 120b.
This upper portion 120b has an opening portion 124
formed at its front to inwardly oppose the disk entrance
and exit slot 30 of the built-in disk recording and repro-
ducing apparatus 10.
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[0139] The housing 120 has a disk holding portion 125
of a concave arc-like shape provided at approximately a
central portion in the longitudinal direction of the opening
portion 124. The recess portion of the gate member 12
is opposed to the inside of this disk holding portion 125.
The ceiling portion 120c has an opening window 126
formed at its position opposing the disk compartment 23
of the disk recording and reproducing apparatus 10 to
enable users to see through the inside of the housing.
The opening window 126 has an expanded portion 126a
to cover the upper portion of the arm portion 14a of the
chucking arm 14. The expanded portion 126a is shaped
substantially like the arm portion 14a and hence users
can visually confirm approximately the whole of the op-
tical disk D except this expanded portion 126a through
the opening window 126.

[0140] Operations of the disk recording and reproduc-
ing apparatus 10 having such arrangement will be de-
scribed with reference to FIGS. 26 to 28 and FIGS. 29
to 50. FIGS. 26 to 28 are diagrams to which reference
will be made in explaining relationships between the op-
tical disk D and the eight detection switches SW1to SW8.
FIGS. 29 to 38 are diagrams showing the states in which
the small-diameter disk Dg having the diameter of 8cm
is inserted into and ejected from the apparatus (loading
and unloading). FIG. 49 is a diagram showing operation
timing charts useful for explaining operations of the
eighth detection switches SW1 to SW8 and the two drive
motors 84, 101 when the small-diameter disk Dg is in-
serted into and ejected from the apparatus.

[0141] Further, FIGS. 39 to 48 are diagrams showing
the states in which the large-diameter disk D,, having
the diameter of 12 cm is inserted into and ejected from
the apparatus. FIG. 50 is a diagram showing operation
timing charts useful for explaining operations of the
eighth detection switches SW1 to SW9 and the two drive
motors 84, 101 when the large-diameter disk D, is in-
serted into and ejected from the apparatus.

[0142] First, the case of the small-diameter disk Dg will
be described. As shown in FIGS. 29 and 30B, when the
user inserts the tip end portion of the small diameter disk
Dg into the disk entrance and exit slot 30 of the gate
member 12 (front and rear direction X), the above tip end
portion enters into the lower side of the shutter portion
13a of the open/close shutter 13. At that time, since the
cam plate 18 is located at the foremost portion that is the
initial set position, the drive lever 13d of the open/close
shutter 13 is laid over the upper surface of the cam plate
18. As a consequence, the open/close shutter 13 is
placed in the state in which the shutter portion 13a is
slightly lifted upwardly about the pair of rotary shaft por-
tions 13f, 13f against the spring force of the compression
coil spring 37.

[0143] Inthis case, the shutter portion 13a has approx-
imately the same height as that of the disk entrance and
exit slot 30 and also has a V-like (or U-like) first guide
portion 13h recessed downwardly on its lower surface
that slidably contacts with the outer peripheral edge of
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the upper surface of the small-diameter disk Dg. Then,
the main chassis 11 has a V-like (or U-like) second guide
portion 29 recessed thereon upwardly. Accordingly, the
disk entrance and exit slot 30 has a barrel-like opening
portion formed at its rear portion and which opening por-
tion increases its width at its central portion and decreas-
es its width in the respective ends. Consequently, since
the first guide portion 13h of the shutter portion 13a
serves as the guide surface to guide the small-diameter
disk Dg, the user can easily insert the tip end portion of
the small-diameter disk Dg into the lower side of the shut-
ter portion 13a.

[0144] With respect to the chucking arm 14, since the
roller 39 that has been supported to the lower end of the
drive lever 38 is laid over the upper horizontal plane 77a
of the chucking cam portion 77 of the cam plate 18, the
chucking arm 14 is raised in the upper direction against
the spring force of the chucking coil spring 45. Accord-
ingly, because the arm portion 14a is located at the upper
position, the chucking member 40 held at its tip end por-
tion also is raised upwardly by a predetermined height.
[0145] Further, the cam protrusion 55 of the assembly
body holder 16 is located at the lower horizontal portion
72c of the elevation cam portion 72 provided in the cam
plate 18. Consequently, as shown in FIG. 30A, the as-
sembly body holder 16 is sinking forward so that the turn-
table 60 of the pickup table assembly body 17 mounted
on the assembly body holder 16 is lowered downwardly
from the opening portion 25 of the main chassis 11. As
a consequence, the disk compartment 23 set at approx-
imately the central portion of the flat surface portion 11a
of the main chassis 11 is opened widely and becomes
able to house the small-diameter disk Dg.

[0146] In this state, when the small-diameter disk Dg
isinserted, the guide curved surface of the shutter portion
13a contacts with the drive-side guide roller 92c located
at the front side of the drive roller 85a located forward,
of the pair of drive rollers 85a, 85b of the drive-side roller
assembly body 20, and the fixed-side guide roller 97c
located at the front side of the fixed roller 95a located
forward, of the pair of fixed rollers 95a, 95b of the fixed-
side roller assembly body 21, to expand these guide roll-
ers 92c¢, 97c to the outside with pressure, respectively.
Specifically, in FIG. 26, the drive-side guide roller 92¢ is
rotated in the clockwise direction and the fixed-side guide
roller 97c is rotated in the counter-clockwise direction.
[0147] As aresult, the detection member 92 that sup-
ports the drive-side guide roller 92cis rotated in the clock-
wise direction so that its operation pin 92b rotates in the
same direction to press the first detection switch SW1.
Consequently, the first detection switch SW1 is switched
from the on-state to the off-state and its detection signal
is outputted. This time is a time t1 shown in FIG. 49, and
a drive current flows to the first drive motor 84 of the
drive-side roller assembly body 20 based upon this de-
tection signal.

[0148] Thus, the first drive motor 84 is rotated in the
predetermined direction that has been determined pre-
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viously (direction in which the small-diameter disk Dg is
transported to the disk loading portion). As a result, ro-
tation force of the first drive motor 84 is transmitted from
the worm 84a fixed to its rotary shaft through the first
gear mechanism 86 (worm wheel 86a, small-diameter
gear 86b, intermediate gears 86c¢, 86d) to the respective
gear portions 85c of the pair of drive rollers 85a, 85b.
Thus, the pair of drive rollers 85a, 85b that have been
rotatably supported to the drive-side guide lever 83 are
rotated in the counter-clockwise direction in FIG. 29. At
that time, since the drive-side cushion members 90c
made of the rubber-like elastic material are fitted into the
outer shaft portions 85e of the drive rollers 85a, 85b, the
drive-side cushion members 90c are rotated integrally
with the drive rollers 85a, 85b.

[0149] Further, when the small-diameter disk Dg is in-
serted, the tip end portion of the disk is guided by the
front drive roller 85a and is brought in contact with the
drive-side cushion member 90c provided at the bottom
of the groove portion and is also guided by the fixed roller
95a located at the front, of the pair of fixed rollers 95a,
95b fixed to the fixed-side guide lever 94 of the fixed-side
roller assembly body 21 and is brought in contact with
the fixed-side cushion member 115c provided at the bot-
tom. Thus, the small-diameter Dg is supported by the
three points of the drive roller 85a, the fixed roller 95a
and the user. Then, rotation force of the front drive roller
85a s transmitted to one end of the outer peripheral edge
of the small-diameter disk Dg by friction force generated
between the cushion members 90c, 115c and the small-
diameter disk Dg. On the other hand, the other end of the
outer peripheral edge of the small-diameter disk Dg is
stopped at that position by friction force generated be-
tween it and the fixed roller 95a.

[0150] Asaresult, rotation force for enabling the small-
diameter disk Dg to rotate toward the disk compartment
23 set at the inside of the main chassis 11 is generated
in the small-diameter disk, whereby the small-diameter
disk Dy is rotated in the disk insertion direction in which
it is inserted into the disk compartment 23. When the
small-diameter disk Dyg is rotated in the disk insertion di-
rection, the front drive roller 85a and the front fixed roller
95a are moved, against spring force of the tension coil
spring 98, in the direction in which they are moved away
from each other in the right and left direction Y.

[0151] When the front drive roller 85a is moved, the
second detection switch SW2 that had been turned on
by the operation member 87 of the drive-side guide lever
83 is switched to the off-state and its detection signal is
outputted. This time is a time t2 shown in FIG. 49. Then,
when the largest diameter portion (diameter portion) of
the small-diameter disk Dg reaches to the front drive roller
85a and the front fixed roller 95a, the outer peripheral
edge of the disk is detached from the drive-side guide
roller 92c and force for pressing the operation pin 92b is
released. As a consequence, spring force of the torsion
coil spring returns the detection member 93 to the initial
position and the first detection switch SW1 is again
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switched from the on-state to the off-state. This time is a
time t3 shown in FIG. 49.

[0152] Atthattime, because the first guide portion 13h
is provided on the lower surface of the shutter portion
13a of the open/close shutter 13, when the small-diam-
eter disk Dg is moved, the open/close shutter 13 can be
lifted easily. At that time, the outer peripheral edge of the
upper surface of the small-diameter disk Dg is brought in
slidable contact with the first guide portion 13h, and the
outer peripheral edge of the lower surface of the small-
diameter disk Dg is brought in slidable contact with the
second guide portion 29 with the result that the signal
recording surface that had been set to the inside of the
small-diameter disk can be prevented from contacting
with the flat surface portion 11a or the like. Therefore,
upon disk loading, there is norisk that the signal recording
surface will be scratched, damaged or smudged by for-
eign matter. Such effects can also be achieved when the
small-diameter disk Dg is ejected. This relationship ap-
plies to the large-diameter disk D45, which will be de-
scribed later on, as well.

[0153] The small-diameter disk Dg is supported by the
drive roller 85a, the fixed roller 95a and the wiper member
31 attached to the disk entrance and exit slot 30 and
rotated toward the disk insertion direction by rotation
force of the drive roller 85a while it is being maintained
in substantially the horizontal state. Then, when the larg-
est diameter portion (diameter portion) of the small-di-
ameter disk Dg passes the front drive roller 85a and the
front fixed roller 95a, spring force of the tension coil spring
98 pulls the drive-side roller assembly body 20 and the
fixed-side roller assembly body 21 in the direction in
which they become close to each other.

[0154] Subsequently, the tip end portion of the small-
diameter disk Dg is guided by the rear drive roller 85a
and thereby is brought in contact with the drive-side cush-
ion member 90c provided at the bottom of the groove
portion and is also guided by the rear fixed roller 95a and
thereby is brought in contact with the fixed-side cushion
member provided at the bottom of the groove portion.
Thus, the small-diameter disk Dg is supported by totally
four points of the front and rear two drive rollers 85a, 85b
and the front and rear two fixed rollers 95a, 95b. Then,
when the rear end portion of the small-diameter disk Dg
is detached from the front drive roller 85a and fixed roller
95a, the small-diameter disk is rotated by rotation force
of the drive roller 85b and transported to the disk com-
partment 23 while being supported by the rear drive roller
85b and fixed roller 95b.

[0155] At that very moment, when the tip end portion
of the small-diameter disk Dg passes the central portion
of the disk compartment 23, the tip end portion of the disk
is engaged with the disk holding portion 47 of the support
lever 15 that is being placed near the central portion of
the disk compartment. Consequently, the small-diameter
disk Dg is supported by three points of the rear drive roller
85b and fixed roller 95b and the disk holding portion 47.
FIGS. 31 and 32A, 32B show this state, and at that time,
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the cam plate 18 is located at the initial front end portion.
Accordingly, the open/close shutter 13 and the chucking
arm 14 are both raised in the upper direction and the
assembly body holder 16 is lowered in the forward direc-
tion so that their attitudes are not changed at all.

[0156] Next, the small-diameter disk Dgis further trans-
ported to the disk insertion direction by rotation force giv-
en thereto from the rear drive roller 85b to thereby move
the support lever 15, against spring force of the spring
member spring-biased at the inside of the disk compart-
ment 23, in the direction in which it is ejected from the
disk compartment 23 (in the counter-clockwise direction
in FIG. 31). As aresult, the operation member 15d of the
support lever 15 contacts with the fifth detection switch
SWS5 and this fifth detection switch SW5 is switched from
the off-state to the on-state to output its detection signal.
This time is a time t4 shown in FIG. 49.

[0157] In this state, the small-diameter disk Dg is
moved to the disk loading portion which is the center of
the disk compartment 23 and the rear drive roller 85b
and fixed roller 95b are detached from the small-diameter
disk Dg, whereby the drive-side roller assembly body 20
and the fixed-side roller assembly body 21 are returned
to the initial position in which they become closest to each
other under the spring force of the tension coil spring 98.
[0158] As aresult, the first operation portion 87a of the
operation member 87 contacts with the second detection
switch SW2 and this second detection switch SW2 is
switched from the off-state to the on-state to output its
detection signal. This time is a time t5 shown in FIG. 49.
The supply of the drive current to the first drive motor 84
is stopped based upon this detection signal, whereby ro-
tations of the pair of drive rollers 85a, 85b are stopped.
[0159] At that time, as shown in FIG. 31, the cam pin
48 provided on the support lever 15 is opposed to the
position at which it faces to the second cam portion 78b
of the lever cam portion 78. The roller 89 that has been
rotatably supported to the shaft pin 89a of the drive-side
roller assembly body 20 is opposed to the position at
which it faces to the small-diameter cam portion 79b of
the roller cam portion 79.

[0160] After driving of the first drive motor 84 had been
stopped, as shown in FIG. 49, when a first delay time
DT1 that had been set previously passes, the drive cur-
rent is outputted to the second drive motor 101 of the
chuck drive assembly body 22. Thus, the second drive
motor 101 is rotated in a predetermined direction (direc-
tion in which the cam plate 18 is moved in the rearward)
that had been determined previously. As aresult, rotation
force of the second drive motor 101 is transmitted from
the worm 108 fixed to the rotary shaft of the second drive
motor through the first gear mechanism 102 (worm wheel
109, intermediate gear 110 and output gear 111) to the
rack portion 73 of the cam plate 18, whereby the cam
plate 18 is moved rearward from the position shown in
FIG. 31 to the position shown in FIG. 33 (in the front and
rear direction X).

[0161] After the cam plate 18 had been moved in the
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rearward, first, the sixth detection switch SW6 is switched
from the on-state to the off-state by the switch operation
member 75. This time is a time t6 shown in FIG. 49. Sub-
sequently, the seventh detection switch SW7 is switched
from the off-state to the on-state by the switch operation
member 75. This time is a time t7 shown in FIG. 49. It
can be detected by visually confirming that the two de-
tection switches SW6, SW7 are turned on and off se-
quentially that the small-diameter disk Dg is being trans-
ported toward the disk loading portion.

[0162] Atthe same time, the cam pin 48 of the support
lever 15 enters into the second cam portion 78b of the
lever cam portion 78 in unison with the rearward move-
ment of the cam plate 18. On the other hand, the roller
of the drive-side roller assembly body 20 enters into the
small-diameter cam portion 79b of the roller cam portion
79.

[0163] Next, when the cam plate 18 is moved up to the
rearmost portion, the switch operation member 75 comes
in contact with the eighth detection switch SW8 so that
the eighth detection switch SW8 is switched from the off-
state to the on-state. This time is a time t8 shown in FIG.
49. Then, after the cam plate 18 had reached to the rear-
most portion, when a second delay time DT2 that had
been set in advance passes, the supply of the drive cur-
rent to the second drive motor 101 is stopped and the
second detection switch SW2 is switched from the on-
state to the off-state. This time is a time t9 shown in FIG.
49. Thus, the second drive motor 101 is stopped and the
cam plate 18 is held in the state in which it is stopped at
the rearmost portion.

[0164] At that time, as shown in FIGS. 34A and 34B,
based upon the rearward operation of the cam plate 18,
the cam protrusion 55 is slid from the lower horizontal
portion 72c of the elevation cam portion 72 through the
inclined portion 72b to the upper horizontal portion 72a.
As a result, the assembly body holder 16 is elevated
about the pair of shaft portions 16a, 16a provided at the
rear end portion in such a way as to elevate the side of
the cam protrusion 55 of the tip end portion, and its atti-
tude is changed to approximately the horizontal state. In
consequence, the upper portion of the pickup table as-
sembly body 17 supported to the assembly body holder
16 enters into the opening portion 25 of the main chassis
11 from the underside.

[0165] As aresult, the turntable 60 fixed to the tip end
portion of the rotary shaft of the spindle motor 58 of the
pickup table assembly body 17 is opposed to the small-
diameter disk Dg. In accordance with the upward rotation
of the turntable, the engagement portion 60b is fitted into
the center hole d of the small-diameter disk Dg. Then,
the chucking arm 14 and the open/close shutter 13 are
lowered in unison with the motion of the turntable 60.
[0166] Specifically, since the chucking arm 14 is con-
stantly biased in the direction in which it becomes close
to the disk compartment 23 under the spring force of the
coil spring 45, the roller that had rotatably been supported
to the lower end of the drive lever 38 is slid from the upper
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horizontal portion 77a of the chucking cam portion 77
through the inclined portion 77b to the lower horizontal
portion 77c¢ in unison with the rearward movement of the
cam plate 18. At that time, since the height position of
the roller 39 is gradually lowered by the cam portion 77,
the arm portion 14a is forced to be lowered so that the
chucking arm member 40 held at the tip end portion of
the arm portion is made to approach the turntable 60.
[0167] Thus, the chucking member 40 and the turnta-
ble 60 are opposed to each other across the small-diam-
eter disk Dg. As a result, the magnet 59 incorporated
within the turntable 60 attracts the chucking member 40
magnetically with the result that the small-diameter disk
Dyg is held by the chucking member 40 and the turntable
60 from the upper and lower direction. Thus, chucking of
the small-diameter disk Dg is completed and the small-
diameter disk Dg is unitarily rotated in unison with rotation
of the turntable 60.

[0168] At thattime, the cam pin 48 is laid over the es-
cape portion 78bg set in the deep portion of the second
cam portion 78b, whereby the support lever 15 is slightly
rotated in the counter-clockwise direction. Consequently,
the disk holding portion 47 is further moved to the outside,
whereby the disk holding portion 47 is spaced apart from
the small-diameter disk Dg and their engagement is re-
leased. In like manner, since the roller 89 is laid over the
escape portion 79b; set in the deep portion of the small-
diameter cam portion 79b, the inside drive roller 85b and
fixed roller 95b are further moved to the outside slightly.
[0169] Thus, the two rollers 85b, 95b are detached
from the small-diameter disk Dg and their engagement
is released. As a result, since the small-diameter disk Dg
is supported by only the chucking member 40 and the
turntable 60, the outer peripheral edge of the disk can be
prevented from slidably contacting with the drive roller
85b and the fixed roller 95b or the disk holding portion 47.
[0170] Furthermore, since the open/close shutter 13
is constantly biased forwardly under the spring force of
the compression coil spring 37, when the cam plate 18
is moved in the rearward, the drive lever 13d is relatively
moved in the front direction and thereby released in the
front side through the cam portion 74 provided at the front
end portion of the cam plate 18. Consequently, the open/
close shutter 13 is changed from the slightly upward state
shown in FIG. 32 to the slight downward state shown in
FIG. 34B.

[0171] Asaresult, the lower surface of the shutter por-
tion 13 is urged against the disk guide portion 29 of the
main chassis 11 and the inside of the disk entrance and
exit slot 30 is tightly closed by the shutter portion 13a.
Consequently, even when the user intends to insert the
second optical disk D into the apparatus from the disk
entrance and exit slot 30 inadvertently, such insertion
operation can be prevented reliably and erroneous inser-
tion of the second optical disk can be prevented highly
reliably.

[0172] Afterloading had been completed through such
operations, an information signal can be recorded on and
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reproduced from the small-diameter disk Dg in the later
stage and recording and reproducing operations can be
executed. Since the third detection switch SW3 and the
fourth detection switch SW4 are used only to control the
large-diameter disk D15, they are not operated both in
this loading mode and in the unloading mode which will
be mentioned next.

[0173] Next, disk eject operation (unloading) in which
the small-diameter disk Dg is ejected from the disk en-
trance and exit slot 30 after an information signal had
been recorded on and reproduced from the disk will be
described. When the user selects the disk eject operation
by the eject button, a drive current is supplied to the sec-
ond drive motor 101 and the second drive motor is en-
ergized to rotate. This time is a time t10 shown in FIG.
49. At the same time the second drive motor 101 is en-
ergized, the second detection switch SW2 is switched
from the off-state to the on-state.

[0174] In this case, the second drive motor 101 is ro-
tated in the direction opposite to the disk insertion direc-
tion, whereby the cam plate 18 is moved in the disk eject
direction. Unloading of the small-diameter disk Dg can
be executed by effecting control operations in which the
second drive motor 101 for moving the cam plate 18 for-
ward and the first drive motor 84 for rotating the pair of
drive rollers 85a, 85b are rotated in opposite directions.
[0175] Specifically, when the cam plate 18 is moved
forward, since the cam pin 48 is disengaged from the
second cam portion 78b, the support lever 15 is rotated
in the counter-clockwise direction in FIG. 31 under the
spring force of the coil spring 52 and hence the disk hold-
ing portion 47 is engaged with the outer peripheral edge
of the small-diameter disk Dg. Then, pressing force gen-
erated in the disk holding portion 47 under the spring
force of the coil spring 52 is given to the insertion side
end portion of the small-diameter disk Dg, whereby the
small-diameter disk Dg is pressed against the side of the
disk entrance and exit slot 30.

[0176] In this case, when the cam plate 18 is moved
forward, first, since the switch operation member 75 is
detached from the eighth detection switch SW8, the
eighth detection switch SW8 is switched from the on-
state to the off-state. This time is a time t11 shown in
FIG. 49. After the eighth detection switch SW8 had been
switched, the seventh detection switch SW7 is switched
from the on-state to the off-state. This time is a time t12
shown in FIG. 49.

[0177] After the seventh detection switch SW7 had
been switched to the off-state, when a third delay time
DT3 that had been set in advance elapses, the supply of
the drive current to the second drive motor 101 is
stopped. Thus, the second drive motor 101 is stopped
and the forward movement of the cam plate 18is stopped.
After the supply of the drive current to the second drive
motor 101 had been stopped, when a fourth delay time
DT4 that had been set in advance elapses, the drive cur-
rent is supplied to the first drive motor 84. In this case,
the first drive motor 84 is rotated in the direction opposite
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to the disk insertion direction and the pair of drive rollers
85a, 85b are rotated in the clockwise direction which is
the opposite direction to the above-mentioned rotation
direction.

[0178] In that case, the outer peripheral edge on the
eject side of the small-diameter disk Dg that is pressed
forward by the support lever 15 is brought in contact with
the rear drive roller 85b and the rear fixed roller 95b. As
a consequence, when the drive roller 85b is rotated in
the reverse direction, rotation force directing in the direc-
tion opposite to the direction of the loading mode is given
to the small-diameter disk Dg, whereby the small-diam-
eter disk Dg is rotated toward the disk entrance and exit
slot 30. Function to rotate the small-diameter disk Dg is
transmitted to the pair of front drive roller 85a and front
fixed roller 95a through cooperative actions of the pair of
rear drive roller 85b and rear fixed roller 95b and the pair
of front drive roller 85a and front fixed roller 95a, whereby
the small-diameter disk Dg is transported to the disk en-
trance and exit slot 30.

[0179] In this case, when the largest diameter portion
of the small-diameter disk Dg passes the pair of rear drive
roller 85b and rear fixed roller 95b, the operation member
87 is detached from the second detection switch SW2
through operations of the drive-side assembly body 20
and hence the second detection switch SW2 is switched
from the on-state to the off-state. This time is a time t13
shown in FIG. 49. Subsequently, the support lever 15
moves to the innermost portion to detach the operation
member 15d from the fifth detection switch SW5 so that
the fifth detection switch SW5 is switched from the on-
state to the off-state. This time is a time t14 shown in
FIG. 49.

[0180] Thereafter, when the small-diameter disk Dg
reaches to the disk entrance and exit slot 30, the outer
peripheral edge of the small-diameter disk Dg outwardly
expands both of the drive guide roller 92¢ and the fixed
guide roller 97c which are disposed at the right and left
of the disk entrance and exit slot 30. Thus, the operation
pin 92b of the detection member 92 is brought in contact
with the first detection switch SW1, whereby the first de-
tection switch SW1 is switched from the off-state to the
on-state. This time is a time t15 shown in FIG. 49.
[0181] From a time in which the first detection switch
SW1 is switched to the on-state, rotation of the first drive
motor 84 is controlled and the first drive motor begins to
decelerate. Then, after a predetermined time DS that had
been set in advance passed, the supply of the drive cur-
rent to the first drive motor 84 is interrupted and rotation
of the first drive motor is brought to an end. At the same
time, the second detection switch SW2 is switched from
the off-state to the on-state. This time is a time t16 shown
in FIG. 49. Consequently, as shown in FIG. 37, the small-
diameter disk Dg is projected sufficiently from the disk
entrance and exit slot 30 and hence the user can pull out
the small-diameter disk Dg from the disk entrance and
exit slot. This time is a time t17 shown in FIG. 49.
[0182] At that time, as shown in FIGS. 36A, 36B and
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FIGS. 38A, 38B, the open/close shutter 13, the chucking
arm 14, the assembly body holder 16 and the cam plate
18 are all returned to the original positions and their at-
titudes are similar to those shown in FIGS. 30A, 30B.
[0183] Then, after a predetermined time had passed,
the disk recording and reproducing apparatus is moved
to the next standby state to allow the optical disk D to be
inserted thereto again. Specifically, the first detection
switch SW1 is switched from the on-state to the off-state,
the on-state of the second detection switch SW2 is main-
tained and the sixth detection switch SW6 is switched
from the off-state to the on-state. Thus, it becomes pos-
sible to insert the next optical disk D into the disk record-
ing and reproducing apparatus.

[0184] The case of the large-diameter disk D, having
the diameter of 12 cm will be described next. As shown
in FIG. 39 and FIGS. 40A, 40B, when the user inserts
the tip end portion of the large-diameter disk D, , into the
disk entrance and exit slot 30 of the gate member 12 (in
the front and rear direction X), the tip end portion of the
large-diameter disk enters into the underside of the shut-
ter portion 13a of the open/close shutter 13. At that time,
since the cam plate 18 is located at the most front portion
which is the initial set position and the shutter portion 13a
of the open/close shutter 13 is slightly raised in the upper
direction, the lower surface of the shutter portion 13a
serves as an arc-like guide surface to enable the user to
insert the tip end portion of the large-diameter disk D;»
into the underside of the shutter portion 13a with ease.
[0185] Since the roller 39 is laid over the upper hori-
zontal plate 77a of the chucking cam portion 77 of the
cam plate 18 and is raised in the upper direction, the
chucking member 40 held at the tip end portion of the
chucking arm 14 also is elevated in the upper direction
by a predetermined height. Further, since the cam pro-
trusion 55 of the assembly body holder 16 is located at
the lower horizontal portion 72c of the elevation cam por-
tion 72 of the cam plate 18, the assembly body holder 16
leans forward with the result that the turntable 60 of the
pickup table assembly body 17 mounted on the assembly
body holder 16 is lowered from the opening portion 25
of the main chassis 11 in the lower direction.

[0186] In this state, when the large-diameter disk D4,
is inserted into the disk entrance and exit slot 30, the tip
end portion of the disk guided and entered by the guide
curved surface of the shutter portion 13a comes in con-
tact with the drive guide roller 92c disposed in front of
the front drive roller 85a and the fixed guide roller 97c
disposed in front of the front fixed roller 95a to thereby
expand these guide rollers 92c¢, 97c to the outside, re-
spectively. Specifically, in FIG. 26, the drive guide roller
92c is rotated in the clockwise direction and the fixed
guide roller 97c is rotated in the counter-clockwise direc-
tion.

[0187] As aresult, the detection member 92 that sup-
ports the drive guide roller 92c is rotated in the clockwise
direction, whereby the operation pin 92b is rotated in the
same direction to press the first detection switch SW1.
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Thus, the first detection switch SW1 is switched from the
off-state to the on-state and thereby its detection signal
is outputted. This time is a time t1 shown in FIG. 50.
Based upon this detection signal, a drive current is out-
putted to the first drive motor 84 of the drive-side roller
assembly body 20. Thus, the first drive motor 84 is rotated
in the direction in which the large-diameter disk D, is
transported to the disk loading portion.

[0188] Consequently, rotation force of the first drive
motor 84 is transmitted from the worm 84 fixed to the
rotary shaft of the first drive motor through the first gear
mechanism 86 to the respective gear portions 85c of the
pair of drive rollers 85a, 85b. Thus, the pair of drive rollers
85a, 85b is rotated in the counter-clockwise direction in
FIG. 39 and the drive-side cushion members 90c made
of rubber-like elastic materials integrally fitted into the
outer shaft portions 85e of the respective drive rollers
85a, 85b are rotated.

[0189] Further, when the large-diameter disk D, is
pressed, the tip end portion of the disk is brought in con-
tact with the front drive-side cushion member 90c and
the like front fixed-side cushion member. Thus, the large-
diameter disk D4, is supported by three points of the front
drive roller 85a, the fixed roller 95a and the user. Then,
rotation force of the front drive roller 85a is transmitted
to a partof the outer peripheral edge of the large-diameter
disk D,, by friction force generated between the drive-
side cushion member 90c and the large-diameter disk
D4,. On the other hand, the other end of the outer pe-
ripheral edge of the large-diameter disk Dy, is fixed to
that position by friction force generated between it and
the fixed-side cushion member.

[0190] As aresult, rotation force for moving the large-
diameter disk to the disk compartment 23 is generated
in the large-diameter disk, whereby the large-diameter
disk D, is rotated to the disk insertion direction. When
the large-diameter disk D, is rotated, the front drive roller
85a and the front fixed roller 95a are moved in the direc-
tion in which they are spaced apart from each other in
the right and left direction Y against spring force of the
tension coil spring 98. After the front drive roller 85a had
been moved, the second detection switch SW2 that had
been pressed and energized by the operation member
87 is switched to the off-state and its detection signal is
outputted. This time is a time t2 shown in FIG. 50.
[0191] Then, when a space between the front drive
roller 85a and the front fixed roller 95a becomes wider,
the third detection switch SW3 is switched from the off-
state to the on-state by the operation member 87 and its
detection signal is outputted. This time is a time t3 shown
in FIG. 50. When the space between the front drive roller
85a and the front fixed roller 95a further increases, the
outer peripheral edge of the disk is detached from the
drive-side guide roller 92c so that force that presses the
operation pin 92 is released. As a result, the detection
member 92 is returned to the initial position under spring
force and hence the first detection switch SW1 is again
switched from the on-state to the off-state. This time is a
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time t4 shown in FIF. 50.

[0192] Further, when the space betweenthe front drive
roller 85a and the front fixed roller 95a increases, the
fourth detection switch SW4 is switched from the off-state
to the on-state by the operation member 87 and its de-
tection signal is outputted. This time is a time t5 shown
in FIG. 50. Then, when the largest diameter portion (di-
ameter portion) of the large-diameter disk D, passes
the front drive roller 85a and the front fixed roller 95a,
since the drive-side roller assembly body 20 and the
fixed-side roller assembly body 21 are constantly biased
inwardly under the spring force of the tension coil spring
98, the space between the tworollers 85a, 95a increases.
As a result, the operation member 87 is temporarily de-
tached from the fourth detection switch SW4 and hence
the fourth detection switch SW4 is switched from the on-
state to the off-state. This time is a time t6 shown in FIG.
50.

[0193] Subsequently, when the central portion of the
large-diameter disk D;, moves from the side of the front
drive roller 85a to the side of the rear drive roller 85b,
since the diameter of the large-diameter disk D, , increas-
es, the fourth detection switch SW4 is again switched
from the off-state to the on-state and its detection signal
is outputted. This time is a time t7 shown in FIG. 50. At
that time, the large-diameter disk D4, is supported by the
drive-side cushion member 90c, the fixed-side cushion
member 115c¢ and the wiper member 31 attached to the
disk entrance and exit slot 30 and is rotated in the disk
insertion direction by rotation force of the drive-side cush-
ion member 90c while it is being maintained in approxi-
mately the horizontal state.

[0194] Subsequently, the tip end portion of the large-
diameter disk D4, is guided by the rear drive roller 85b
and is also guided by the drive-side cushion member 90c
provided on the bottom of the groove portion and the
rear-side fixed roller 95a, thereby being brought in con-
tact with the fixed-side cushion member 115c¢ provided
at the bottom of the groove portion. As aresult, the large-
diameter disk D, is supported by totally four points of
the drive-side front and rear two cushion members 90c,
90c and the fixed-side front and rear two cushion mem-
bers 115c¢, 115c¢. Then, when the rear end portion of the
large-diameter disk D, is detached from the front drive
roller 85a and fixed roller 95a, while the large-diameter
disk is being supported by the rear drive roller 85b and
fixed roller 95b, the large-diameter disk is rotated by ro-
tation force of the drive roller 85b and thereby transported
to the disk compartment 23.

[0195] In this case, when the tip end portion of the
large-diameter disk D4, passes the central portion of the
disk compartment 23, the tip end portion of the disk is
brought in contact with the disk holding portion 47 of the
support lever 15 that is on-standby near the central por-
tion of the disk compartment. As a result, the large-diam-
eter disk D4, is supported by three points of the rear drive
roller 85b and fixed roller 95b and the disk holding portion
47. In this state, when the large-diameter disk D, is fur-
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ther transported to the disk insertion direction and reach-
es to the disk compartment 23, the large-diameter disk
is placed in the states shown in FIG. 41 and FIGS. 42A,
42B. At that time, the cam plate 18 is placed at the initial
front end portion. Accordingly, the open/close shutter 13
and the chucking arm 14 are both leaning in the upper
direction and the assembly body holder 16 is leaning in
the forward direction. Their attitudes are not changed at
all.

[0196] In that case, the support lever 15 is moved to-
ward the direction in which the large-diameter disk is
ejected (in the counter-clockwise direction shown in FIG.
41) against spring force of the coil spring 52, whereby
the operation member 15d of the support lever 15 is
brought in contact with the fifth detection switch SW5.
Thus, the fifth detection switch SW4 is switched from the
off-sate to the on-state and its detection signal is output-
ted. This time is a time t8 shown in FIG. 50.

[0197] Then, the large-diameter disk D,, is moved up
to the disk loading portion that is the center of the disk
compartment 23 and the rear drive roller 85b and fixed
roller 95b become closer than a predetermined space,
whereby the second operation portion 87c of the opera-
tion member 87 is brought in contact with the fourth de-
tection switch SW4 and its detection signal is outputted.
This time is a time t9 shown in FIG. 50. Based upon this
detection signal, the supply of the drive current to the first
drive motor 84 is stopped and thereby rotations of the
pair of drive rollers 85a, 85b are stopped.

[0198] At that time, as shown in FIG. 41, the cam pin
48 provided at the support lever 15 is opposed to the
position which faces to the first cam portion 78a of the
lever cam portion 78. The roller 89 that is rotatably sup-
ported to the shaft pin 89a of the drive-side roller assem-
bly body 20 is opposed to the position which faces to the
large-diameter cam portion 79a of the roller cam portion
79.

[0199] After driving of the first drive motor 84 had been
brought to an end, as shown in FIG. 50, when the first
delaytime TD1 that was setin advance elapsed, the drive
current is outputted to the second drive motor 101 of the
chuck drive assembly body 22. Thus, the second drive
motor 101 is rotated in a predetermined direction that
was determined in advance (in the direction in which the
cam plate 18 is moved in the rearward).

[0200] In consequence, rotation force of the second
drive motor 101 is transmitted from the worm 108 fixed
to the rotary shaft of the second drive motor through the
first gear mechanism 102 (worm wheel 109, intermediate
gear 110 and output gear 111) to the rack portion 73 of
the cam plate 18, whereby the cam plate 18 is moved in
the rearward from the position shown in FIG. 41 to the
position shown in FIG. 43 (in the front and rear direction
X).

[0201] When the cam plate 18 is moved in the rear-
ward, first, the sixth detection switch SW6 is switched
from the on-state to the off-state by the switch operation
member 75. This time is a time t10 shown in FIG. 50.
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Subsequently, the seventh detection switch SW7 is
switched from the off-state to the on-state by the switch
operation member 75. This time is a time t11 shown in
FIG. 50. By visually confirming the order in which the two
detection switches SW6, SW7 are turned on and off, it
is possible for the user to know that the large-diameter
disk D, is transported to the side of the disk loading
portion.

[0202] At the same time, when the cam plate 18 is
moved in the rearward, the cam pin 48 of the support
lever 15 enters into the first cam portion 78a of the lever
cam portion 78. On the other hand, the roller 89 of the
drive-side roller assembly body 20 enters into the large-
diameter cam portion 79a of the roller cam portion 79 at
that position. Then, the fourth detection switch SW4 is
switched from the off-state to the on-state. This time is a
time t12 shown in FIG. 50.

[0203] Next, when the cam plate 18 is moved to the
rearmost portion, the switch operation member 75 comes
in contact with the eighth detection switch SW8 to switch
the eighth detection switch SW8 from the off-state to the
on-state. This time is a time t13 shown in FIG. 50. Then,
after the cam plate 18 had moved to the rearmost portion,
when the second delay time DT2 that was setin advance
elapsed, the supply of the drive current to the second
drive motor 101 is stopped, whereby the second drive
motor 101 is stopped and the cam plate 18 is held in the
state in which it is stopped at the rearmost portion.
[0204] In that case, as shown in FIGS. 44A and 44B,
based upon the rear movement of the cam plate 18, the
cam protrusion 55 is slid from the lower horizontal portion
72c of the elevation cam portion 72 through the inclined
portion 72b to the upper horizontal portion 72a. As a re-
sult, the assembly body holder 16 is elevated about the
pair of shaft portions 16a, 16a provided at the rear end
portion such that it may raise the side of the cam protru-
sion 44 at the tip end portion. Hence, its attitude is
changed in approximately the horizontal state, whereby
the upper portion of the pickup table assembly body 17
supported to the assembly body holder 16 enters into the
opening portion 25 of the main chassis 11 from the un-
derside.

[0205] Consequently, the turntable 60 fixed to the tip
end portion of the rotary shaft of the spindle motor 58 of
the pickup table assembly body 17 is opposed to the
large-diameter disk D,. When the turntable is rotated in
the upper direction, the engagement portion is fitted into
the center hole d of the large-diameter disk D,,. The
chucking arm 14 and the open/close shutter 13 are low-
ered in the lower direction in unison with the movement
of the turntable 60.

[0206] Specifically, since the chucking arm 14 is con-
stantly biased in the direction in which it approaches the
disk compartment 23 under the spring force of the coll
spring 45, the roller 39 that is rotatably supported to the
lower end of the drive lever 38 is slid from the upper
horizontal portion 77a of the chucking cam portion 77
through the inclined portion 77b toi the lower horizontal
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portion 77c in unison with the rearward movement of the
cam plate 18. In that case, since the height position of
the roller 39 is progressively lowered by the cam portion
77,the arm portion 14ais pushed down and the chucking
arm 40 held at the tip end of the arm portion is moved
close to the turntable 60.

[0207] Thus, the chucking member 40 and the turnta-
ble 60 are opposed to each other across the large-diam-
eter disk Dy, in the upper and lower direction. As a result,
the magnet 59 incorporated within the turntable 60 mag-
netically attracts the chucking member 40 so that the
large-diameter disk D, is sandwiched by the chucking
member 40 and the turntable 60 in the upper and lower
direction. Thus, chucking of the large-diameter disk D1,
is completed and the large-diameter disk D is rotated
in unison with the rotation of the turntable 60.

[0208] In that case, since the cam pin 48 is laid over
the escape portion 78a, set at the deep portion of the
first cam portion 78a, the support lever 15 is slightly ro-
tated in the counter-clockwise direction. Consequently,
the disk holding portion 47 is further moved to the outside
slightly and thereby the disk holding portion 47 is de-
tached from the large-diameter disk D,, and the engage-
ment is released. Similarly, since the roller 89 is laid over
the escape portion 79a, set at the deep portion of the
large-diameter cam portion 79a, the inner drive roller 85b
and fixed roller 95b are further moved to the outside
slightly.

[0209] Therefore, the two rollers 85b, 95b are de-
tached from the large-diameter disk D;, and thereby the
engagement is released. As a result, since the large-
diameter disk D4, is supported by only the chucking
member 40 and the turntable 60, the outer peripheral
edge of the disk can be prevented from slidably contact-
ing with the drive roller 85b, the fixed roller 95b or the
disk holding portion 47.

[0210] Furthermore, since the open/close shutter 13
is constantly biased in the forward direction under the
spring force of the compression coil spring 37, when the
cam plate 18 is moved in the rearward, the drive lever
13d is relatively moved in the forward direction and is
released to the front side through the cam portion 74
provided at the front end portion of the cam plate 18.
Consequently, the open/close shutter 13 is changed from
the slightly upward state shown in FIG. 42 to the slightly
downward state shown in FIG. 44. Thus, the lower sur-
face of the shutter portion 13a is forced to contact with
the disk guide portion 29 of the main chassis 11 and
thereby the inside of the disk entrance and exit slot 30 is
tightly closed by the shutter portion 13a.

[0211] Asaconsequence, evenwhen the userintends
to insert the second optical disk D into the apparatus from
the disk entrance and exit slot 30 inadvertently, such in-
sertion operation can be reliably prevented and hence it
is possible to prevent the user from inserting the second
disk into the apparatus by mistake highly reliably. After
loading of the large-diameter disk had been completed
through such operations, an information signal can be
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recorded on and reproduced from the large-diameter disk
D4, and recording and reproducing operations can be
executed.

[0212] Next, adisk ejectoperation (unloading) in which
the large-diameter disk D,, is ejected from the disk en-
trance and exit slot 30 after an information signal had
been recorded on and reproduced from the large-diam-
eter disk will be described. When the user selects the
disk eject operation by operating the eject button, for ex-
ample, the drive current is supplied to the second drive
motor 101 and thereby the second drive motor is rotated.
This time is a time t14 shown in FIG. 50.

[0213] In this case, the second drive motor 101 is ro-
tated in the direction opposite to the disk insertion direc-
tion and thereby the cam plate 18 is moved in the disk
eject direction. Unloading of the large-diameter disk D4,
can be executed by effecting control in which the second
drive motor 101 for moving the cam plate 18 forward and
the first drive motor 84 for rotating the pair of drive rollers
85a, 85b are rotated in opposite directions.

[0214] Specifically, when the cam plate 18 is moved
in the forward direction, since the cam pin 48 is released
from the first cam portion 78a, the support lever 15 is
rotated in the clockwise direction in FIG. 45 under the
spring force of the coil spring 52, whereby the disk holding
portion 47 is engaged with the outer peripheral edge of
the large-diameter disk D4,. Then, pressing force gener-
ated in the disk holding portion 47 under the spring force
of the coil spring 52 is given to the insertion side end
portion of the large-diameter disk D, ,, whereby the large-
diameter disk D, is pressed to the side of the disk en-
trance and exit slot 30.

[0215] In this case, after the cam plate 18 had moved
forward and a third delay time DT3 that was set in ad-
vance had elapsed, the switch operation member 75 is
detached from the eighth detection switch SW8 so that
the eighth detection switch SW8 is switched from the on-
state to the off-state. This time is a time t15 shown in
FIG. 50. After the eighth detection switch SW8 had been
switched as described above, the fourth detection switch
SW4 is switched from the on-state to the off-state. This
time is a time t16 shown in FIG. 50. Subsequently, the
seventh detection switch SW7 is switched from the on-
state to the off-state. This time is a time t17 shown in
FIG. 50.

[0216] After the seventh detection switch SW7 had
been switched to the off-state, when a fourth delay time
DT4 that was set in advance elapsed, the supply of the
drive current to the second drive motor 101 is brought to
anend. As aresult, the second drive motor 101 is stopped
and forward movement of the cam plate 18 is stopped.
Further, after the supply of the drive currentto the second
drive motor 101 had been stopped, when a fifth delay
time DT5 that was set in advance elapsed, the drive cur-
rent is supplied to the first drive motor 84. In this case,
the first drive motor 84 is rotated in the direction opposite
to the disk insertion direction and the pair of drive rollers
85a, 85b are rotated in the clockwise direction that is the
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opposite direction of the rotation direction.

[0217] In that case, the outer peripheral edge on the
eject side of the large-diameter disk D,, that is pressed
forward by the support lever 15 is brought in contact with
the rear drive roller 85b and the rear fixed roller 95b. As
aresult, when the drive roller 85b is rotated in the reverse
direction, rotation force in the direction opposite to that
of the loading mode is given to the large-diameter disk
D1,. Thus, the large-diameter disk D, is rotated to the
side of the disk entrance and exit slot 30. Function for
rotating the large-diameter disk D, is transmitted to the
pair of front drive roller 85a and front fixed roller 95a
through cooperative actions of the pair of rear drive roller
85b and rear fixed roller 95b and the pair of front drive
roller 85a and front fixed roller 95a, whereby the large-
diameter disk D, is transported up to the disk entrance
and exit slot 30.

[0218] In this case, since the largest diameter portion
of the large-diameter disk D, enters into the pair of rear
drive roller 85b and rear fixed roller 95b, first, the fourth
detection switch SW4 is switched from the off-state to
the on-state by the operation member 87 of the drive-
side roller assembly body 87. This time is a time t18
shown in FIG. 50. Subsequently, the support lever 15 is
moved toward the inside, whereby the operation member
15d is detached from the fifth detection switch SW5 and
the fifth detection switch SW5 is switched from the on-
state to the off-state. This time is a time t19 shown in
FIG. 50.

[0219] Then, the largest-diameter portion of the large-
diameter disk D1, passes the pair of rear drive rollers
85b and rear fixed rollers 95b to detach the operation
member 87 to thereby switch the fourth detection switch
SW4 from the on-state to the off-state. This time is a time
t20 shownin FIG. 20. Subsequently, the largest-diameter
portion of the large-diameter disk D, , enters into the pair
of front drive roller 85a and front fixed roller 95a to switch
again the fourth detection switch SW4 from the off-state
to the on-state. This time is a time t21 shown in FIG. 50.
Then, the large-diameter disk D, passes the pair of front
drive roller 85a and front fixed roller 95a to switch again
the fourth detection switch SW4 from the on-state to the
off-state. This time is a time t22 shown in FIG. 50.
[0220] Thereafter, when the large-diameter disk D,,
reaches to the disk entrance and exit slot 30, the outer
peripheral edge of the large-diameter disk D, extends
both of the drive-side guide roller 92c and the fixed-side
guide roller 97c disposed at the right and left of the disk
entrance and exit slot 30 to the outside. Thus, since the
operation pin 92b of the detection member 92 comes in
contact with the first detection switch SW1, the first de-
tection switch SW1 is switched from the off-state to the
on-state. This time is a time t23 shown in FIG. 50.
[0221] From a time in which the first detection switch
SW1 is switched to the on-state, deceleration of the first
drive motor 84 is started by controlling rotation of the first
drive motor. After a predetermined time DS that had been
set in advance elapsed, the supply of the drive current
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to the first drive motor 84 is interrupted to stop rotation
of the first drive motor. At the same time, the third detec-
tion switch SW3 is switched from the on-state to the off-
state. This time is a time t24 shown in FIG. 50. Thus, as
shown in FIG. 47, the large-diameter disk D, is suffi-
ciently projected from the disk entrance and exit slot 30
so that the user becomes able to pull out the large-diam-
eter disk D, from the disk entrance and exit slot. This
time is a time t25 shown in FIG. 50.

[0222] In that case, the user pulls out the large-diam-
eter disk D, from the disk entrance and exit slot, whereby
the first detection switch SW1 is switched from the on-
state to the off-state. In this case, as shown in FIGS. 46A,
46B and FIGS. 48A, 48B, the open/close shutter 13, the
chucking arm 14, the assembly body holder 16 and the
cam plate 18 are all returned to the original positions so
thatthey are returned to attitudes similar to those of FIGS.
40A, 40B.

[0223] In this case, as shown in FIG. 52, since the
opening portion 124 to which the disk entrance and exit
slot 30 of the housing 120 in which the disk recording
and reproducing apparatus 10 is housed is faced has the
arc-like disk holding portion 125 concaved at the inside
of the central portion, the user can eject the optical disk
D with fingers on the outer peripheral edge of the optical
disk and the center hole d. Thus, when the user ejects
the optical disk Dfrom the disk recording and reproducing
apparatus, there can decrease a risk that the user will
touch the signal recording surface of the optical disk. Ac-
cordingly, the signal recording surface of the optical disk
can be prevented from being smudged by undesirable
materials such as oil when the user touches the signal
recording surface. Thus, an information signal can be
recorded on and reproduced from the optical disk highly
reliably.

[0224] Thereatfter, after a predetermined time elapsed,
the disk recording and reproducing apparatus is moved
to the next standby mode such that the user can insert
again the optical disk D into the disk recording and re-
producing apparatus. Specifically, the second detection
switch SW2 is switched from the on-state to the off-state
and the sixth detection switch SW6 is switched from the
off-state to the on-state. Thus, it becomes possible for
the user to insert the next optical disk D into the disk
recording and reproducing apparatus.

[0225] In the above-mentioned loading mode and un-
loading mode, as shown in FIG. 10, when the optical disk
D (Dg, Dy,) into the opening portions 134, 140 of the gate
member 12, the optical disk D is held by the upper and
lower slot edges of the slot 143 of the gate cover 138
from the upper and lower direction. At that time, resist-
ance force that acts when the optical disk D passes the
gate cover changes depending upon the direction in
which the optical disk D passes, i.e., whether the optical
disk D is placed in the loading state or in the unloading
state.

[0226] FIGS. 11A, 11B are diagrams to which refer-
ence will be made in explaining the state in which resist-
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ance force is changed by the gate cover 138. FIG. 11A
is a diagram showing the state presented before and after
the optical disk D passes the gate cover 138. FIG. 11B
is a diagram showing the state of the loading mode and
FIG. 11C is a diagram showing the state of the unloading
mode. In the loading mode and the unloading mode, the
largest outer diameter portion of the small-diameter disk
Dg is brought in slidable contact with the small-diameter
support member 138a of the gate cover 138 and the larg-
est outer diameter portion of the large-diameter disk D1,
is broughtin slidable contact with the large-diameter sup-
port member 138b of the gate cover 138.

[0227] In the loading mode shown in FIG. 11B, the
small-diameter support member 138a of the gate cover
138 is deformed about the slit 145 by the outer peripheral
edge of the small-diameter disk Dg. Similarly, the large-
diameter support member 138b of the gate cover 139 is
deformed about the slit 145 by the outer peripheral edge
of the large-diameter disk Dy ,.

[0228] At that time, since the small-diameter support
member 138a and the large-diameter support member
138b are deformed freely, the small-diameter support
member 138a or the large-diameter support member
138bis linearly deformed about the slit 145 considerably.
In addition, the deformed portion is the slit 145 and hence
the small-diameter support member or the large-diame-
ter support member can be deformed with ease. Accord-
ingly, since resistance force applied from the small-di-
ameter support member 138a and the large-diameter
support member 138b to the optical disk D (Dg, D15) is
extremely small, the optical disk D can pass the slot 143
with ease.

[0229] On the other hand, in the loading mode shown
in FIG. 11C, the small-diameter support member 138a
of the gate cover 138 is started to be curved from the
peripheral edge of the mask opening portion 140 of the
frame 136 by the outer peripheral edge of the small-di-
ameter disk Dg. Similarly, the large-diameter support
member 138b of the gate cover 138 s started to be curved
from the peripheral edge of the mask opening portion
140 of the frame 136 by the outer peripheral edge of the
large-diameter disk D, ,. At that time, a distance from the
peripheral edge of the mask opening portion 140 to the
surface of the optical disk D is shorter than a distance
from the slit 145 to the surface of the optical disk D. In
addition, the small-diameter support member 138a and
the large-diameter support member 138b are urged
against the peripheral edge of the mask opening portion
140 at its portion without the slit 145.

[0230] Consequently, since the small-diameter sup-
port member 138a and the large-diameter support mem-
ber 138b are curved in an arc fashion, large inside re-
sistance is generated and hence resistance applied to
the optical disk D (Dg, D;,) from the small-diameter sup-
port member 138a and the large-diameter support mem-
ber 138b increases. As a result, resistance force gener-
ated when the optical disk D passes the slot 143 of the
gate cover 138 increases so that the optical disk D be-
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comes difficult to pass the gate cover. The optical disk
D is held by resistance force of the gate cover 138 and
the optical disk D can be prevented from being dropped
from the disk entrance and exit slot 30 by its weight.
[0231] FIG. 20 is a diagram showing a drive roller that
is the above-mentioned transport roller according to a
second embodiment of the present invention. FIGS. 21A
and 21B are diagrams showing a fixed roller that is the
above-mentioned second transport roller according to a
second embodiment of the present invention. A drive roll-
er 130 includes a drive member 131a, a balance member
131b and a cushion member 132, and a gear portion 133
is integrally formed with the lower surface of the drive
member 131a. The cushion member 132 of the drive roll-
er 130 has an annular groove 132a in which a concave
portion with an arc-like cross-sectional shape is contin-
ued in the circumferential direction formed in somewhere
of the axis direction of its outer peripheral surface. This
annular groove 132a receives the outer peripheral edge
of the optical disk D and hence the optical disk D can be
transported in the horizontal direction.

[0232] The fixed roller 135 includes a fixed member
136a, a balance member 136b and a cushion member
137, and a base member 138 is integrally formed on the
lower portion of the fixed member 136a. The cushion
member 137 of the fixed roller 135 includes an arrange-
ment similar to that of the cushion member 132 of the
drive roller 130. This cushion member has an annular
groove 137a in which a concave portion with a cross-
sectionally arc-like shape is continued in the circumfer-
ential direction formed in somewhere of the axis direction
of its outer peripheral surface. This annular groove 137a
receives the outer peripheral edge of the optical disk D
and hence the optical disk D can be transported in the
horizontal direction.

[0233] Asshownin FIG. 21B, while an outer shaft por-
tion 139a is formed on the fixed member 136a, an inner
shaft portion 139b that engages with this outer shaft por-
tion 139a is formed on the balance member 136b. The
outer shaft portion 139a and the inner shaft portion 139b
are engaged with each other by fixing means such as
pressure insertion means, whereby the fixed member
136aand the balance member 136b are formed integrally
with each other. Then, the balance member 137 is fitted
into the outer shaft portion 139a by means such as pres-
sure insertion means and thereby integrally formed so
that the balance member cannot be rotated.

[0234] FIGS. 22A and 22B show a transport roller ac-
cording to a third embodiment of the present invention.
A transport roller 140 has an arrangement in which only
a cushion member 141 that contacts with the outer pe-
ripheral edge of the optical disk D can rotate freely. Spe-
cifically, the transport roller 140 comprises a roller-like
cushion member 141 and a holder 142 for rotatably hold-
ing this cushion member 141. The holder 142 includes a
lower support portion 142a of a cone shape whose upper
portion is decreased in diameter and an upper support
portion 142b of a cone shape whose lower portion is de-
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creased in diameter. A space S is set between the two
support portions 142a and 142b. The cushion member
141 is rotatably interposed in this space S.

[0235] Bearing members 143a, 143b are disposed on
the upper and lower of the cushion member 141. The
cushion member 141 is fixed by a rotary shaft 144 that
extends through the lower support portion 142a to the
upper support portion 142b together with the bearing
members 143a, 143b and thereby the cushion member
can be rotated unitarily. This transport roller 140 can be
used as a fixed-side transport roller. In that case, the
cushion member 141 should be fixed so that this transport
roller becomes unable to rotate.

[0236] While the presentinvention has been described
so far, it is needless to say that the present invention is
not limited to the above-mentioned embodiments. While
the disk recording and reproducing apparatus capable
of recording (writing) information recorded on the optical
disk and reproducing (reading) information from the op-
tical disk as described above, it is needless to say that
the present invention is not limited thereto and that the
present invention is applied to a recording disk recording
apparatus capable of only recording information or a re-
producing disk reproducing apparatus capable of only
reproducing information.

[0237] Further, while the present invention is applied
to a disk recording and reproducing apparatus capable
of using both the 8cm-optical disk and the 12cm-optical
disk as described above, it is needless to say that the
present invention is not limited thereto and that the
presentinvention is applied to other optical disks of other
sizes.

[0238] As described above, the present invention is
not limited to the above-mentioned embodiments and
can be variously modified without departing from the gist
of the present invention.

INDUSTRIAL APPLICABILITY

[0239] As described above, according to the disk re-
cording and/or reproducing apparatus of the present in-
vention, since the disk-like recording medium can be
transported between the disk loading portion and the disk
entrance and exit slot by slightly touching the outer pe-
ripheral edge of the diametrical direction of the disk-like
recording medium and has no members that contact with
the signal recording surface of the disk-like recording me-
dium, foreign matters can be prevented from being
pressed against the signal recording surface, the signal
recording surface can be prevented from being scratched
by foreign matters, the disk-like recording medium can
be reliably supported by three points of the pair of trans-
port rollers and the support lever so that the disk-like
recording medium can be transported to the predeter-
mined position with high accuracy, and an information
signal that was recorded beforehand can be read out
from the optical disk and a new information signal can
be written in the optical disk reliably.
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[0240] Further, except when the disk-like recording
medium is inserted into and ejected from the disk record-
ing and/or reproducing apparatus, dusts can be reliably
prevented from entering into the housing by reliably clos-
ing the disk entrance and exit slot. Further, when the disk-
like recording medium is inserted into and ejected from
the disk recording and/or reproducing apparatus, resist-
ance force of the gate cover can be changed in response
to the direction in which the disk-like recording medium
passes the gate cover. Therefore, when the disk-like re-
cording medium is inserted into the disk recording and/or
reproducing apparatus, the disk-like recording medium
can be easily inserted into the disk recording and/or re-
producing apparatus. On the other hand, when the disk-
like recording medium is ejected from the disk recording
and/or reproducing apparatus, the user can hold the disk-
like recording medium that was pulled out in somewhere
of the disk entrance and exit slot. There can be removed
a risk that the disk-like recording medium will drop from
the disk entrance and exit slot unintentionally.

Claims

1. Adiskrecording and/or reproducing apparatus com-
prising:

a housing having a disk entrance and exit slot
into and from which a disk-like recording medi-
um is inserted and ejected;

a gate member loaded onto said housing so as
to cover said disk entrance and exit slot; and
adisk transport mechanism for transporting said
disk-like recording medium so that said disk-like
recording medium passes said disk entrance
and exit slot, wherein said gate memberincludes
a gate cover for closing said disk entrance and
exit slot and which has a recess slot through
which said disk-like recording medium passes
and resistance force changing means for chang-
ing resistance force of arecess slot that contacts
with said disk-like recording medium when said
disk-like recording medium passes said recess
slot in response to the direction in which said
disk-like recording medium passes said recess
slot.

2. A disk recording and/or reproducing apparatus ac-
cording to claim 1, wherein said gate cover is formed
of a cloth-like member such as a cloth, a synthetic
resin sheet or synthetic resin film having flexibility
and aflexible rubber sheet, and said resistance force
changing means is composed of a slit provided on
said cover gate and which is extended in the direction
parallel to said recess slot and a frame attached to
one surface of said gate cover and whose inner pe-
ripheral edge portion is extended up to the portion
nearer to said recess slot than said slit.
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A disk recording and/or reproducing apparatus ac-
cording to claim 2, wherein said frame is located on
said gate cover at its side opposite to said housing
so that resistance force produced when disk-like re-
cording medium is inserted into said housing de-
creases and resistance force produced when said
disk-like recording medium is ejected from said
housing increases.

A disk recording and/or reproducing apparatus ac-
cording to claim 2 or 3, wherein said recess slot of
said gate cover is provided with a crossing recess
slot extending in the direction perpendicular to a lon-
gitudinal direction at proper positions in said longi-
tudinal direction of said recess slot.

A disk recording and/or reproducing apparatus,
wherein said resistance force changing means for
changing resistance force of the peripheral edge por-
tion of said recess slot contacts with the plane of said
disk-like recording medium.

A disk recording and/or reproducing apparatus com-
prising:

a housing having a disk entrance and exit slot
into and from which a disk-like recording medi-
um is inserted and ejected;

a gate member loaded onto said housing so as
to cover said disk entrance and exit slot; and

a disk transport mechanism for rotatably trans-
porting said disk-like recording medium so that
said disk-like recording medium passes said
disk entrance and exit slot, wherein said gate
member includes a gate cover for closing said
disk entrance and exit slot and which has a re-
cess slot through which said disk-like recording
medium passes and resistance force changing
means for changing resistance force of arecess
slot peripheral edge portion that contacts with
the plane of said disk-like recording medium
when said disk-like recording medium passes
said recess slot in response to the direction in
which said disk-like recording medium passes
said recess slot.

A disk recording and/or reproducing apparatus ac-
cording to claim 6, wherein said gate cover is formed
of a cloth-like member such as a cloth, a synthetic
resin sheet or synthetic resin film having flexibility
and aflexible rubber sheet, and said resistance force
changing means is composed of a slit provided on
said cover gate and which is extended in the direction
parallel to said recess slot and a frame attached to
one surface of said gate cover and whose inner pe-
ripheral edge portion is extended up to the portion
nearer to said recess slot than said slit.
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8.

A disk recording and/or reproducing apparatus ac-
cording to claim 7, wherein said frame is located on
said gate cover at its side opposite to said housing
so that resistance force produced when disk-like re-
cording medium is inserted into said housing de-
creases and resistance force produced when said
disk-like recording medium is ejected from said
housing increases.

A disk recording and/or reproducing apparatus ac-
cording to claim 6 or 7, wherein said recess slot of
said gate cover is provided with a crossing recess
slot extending in the direction perpendicular to a lon-
gitudinal direction at proper positions in said longi-
tudinal direction of said recess slot.
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DESCRIPTION OF REFERENCE NUMERALS

10 ... disk recording and reproducing apparatus (disk
recording and/or reproducing apparatus)

11 ... main chassis

12 ... gate member

13 ... open/close shutter

14 ... chucking arm

15 ... support lever

16 ... assembly body holder

17 ... pickup table assembly body

18 ... cam plate

20 ... drive~side roller assembly body

21 ... fixed-side roller assembly body

22 ... chuck drive assembly body

23 ... disk compartment

30 ... disk entrance and exit slot

31 ... wiper member

40 ... chucking member

42 ... chucking plate

58 ... spindle motor

60 ... turntable

61 ... optical pickup device ( pickup device)

84, 101 ... drive motor
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85a, 85b, 130 ... drive roller (first transport

roller)

86, 102 ... gear mechanism

95a, 95b, 135 ... fixed roller (second transport
roller)

92¢c, 132, 137, 141 ... cushion material

130 ... gate holder

131 ... gate mask

132 ... gate plate

138 ... gate cover

SW1l, SW2, SW3, SW4, SW5, SW6, SW7, SW8 ... detection
switch

D ... optical disk
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